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WYANDOTTE FOAMICIDE-D 


Sample of foaming solution at left 
shows foam before ae | 1/10 of 1 
r cent solution of Foamicide-D. 
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extent shown in sample at right, 
taken after run of 7 hours. 


Henre’s a double-purpose foam-control agent that 
will help eliminate waste, annoyance and messi- 
ness where excessive foaming of bottle-washing 
solutions is a problem. 


Wyandotte Foamicide-D is an easy-to-use 
powder. You can add it to your bottle-wash- 
ing solution to keep down foam during the wash- 
ing operation. Or you can sprinkle it over the 
surface to knock down foam already built up. 


It takes only a little Wyandotte Foamicide-D 
to control foam during several hours of bottle 
washing. Effective at both high and low tem- 
peratures, it lasts long in the bath, retains its 
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Ask your Wyandotte Representative to show 
you how to use Wyandotte Foamicide-D to elimi- 
nate the foaming that wastes washing solutions, 
causes dangerous slippery floors, and often con- 
taminates bottles being washed. He’ll be glad 
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product. Call him today. d 
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Buy War 
Bonds 
Regularly — 
and 
Generously! 


-plan for them 


Our production of CC Spray Pasteurizers 
with Sentinel Control, is still much smaller 
than the demand. But each day's news 
from the War Fronts, each day's additions 
to the rapidly increasing Victories of 
America and her Allies, brings the day 
closer when CC Sprays will again be 
available in volume. 


We suggest you plan now, however, for 
the time when we can produce and you 
can install any CC Spray you wish, uny 


GHERRY- BURRELL GORPORATION 
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OUR SALT carries 
an umbrella! 


Know why an Englishman carries an umbrella? 
To keep dry, of course . . . and we’ve developed 
a practical “umbrella’’ for Diamond Crystal Salt 
—to help keep it dry and prevent caking. 


Salt cakes, owing to excessive humidity, because 
moisture condenses on salt particles, forming a 
thin layer of brine. In dry weather, the brine 
evaporates and the crystals knit together. 


Our research laboratory has found a number of 
ways to help prevent salt caking. Removing 
moisture-attracting impurities, such as calcium 
chloride, helps. So does complete removal of 
fines by careful screening. Most important is to 
provide salt with a moisture-vapor-resistant 
package to keep out dampness. 


AS 

Take our Flour Salt bag: It is composed of three 
50-lb. sheets of kraft and two 25-lb. sheets of 
kraft, laminated with 40 lbs. of asphalt per ream. 
That’s a lot of asphalt, and it costs us more 
money—but our moisture-vapor transmission 
tests show that this bag is worth the extra cost. 
The bag is even sewn with waxed thread to seal 
up holes made by the sewing-machine needle. 
That’s real protection—one reason we have been 
able to eliminate caking as a major problem! 


NEED HELP? HERE IT 1s! If you have a salt 
problem, write our Director of Technical Service. 
He will be happy to help! Diamond Crystal Salt, 
Dept. H-1, St. Clair, Michigan. 
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to the very last drop 


When a Seal-Kap goes over the pouring 
. lip of a clear glass bottle, it is there to pro- 

tect the contents right through to the end. 
During handling and delivery, the 
pouring lip is completely shielded 
from danger of contaminating con- 
tacts. 
In the home, Seal-Kaps come off the 
bottle with an easy twist of the 
wrist, avoiding fork-prying and 
splashing hazards. 
And tough, durable Seal-Kaps go 
back on, as often as necessary, with 
a tight-fitting snap. As long as there 
is milk in the bottle, it is safe from 
spilling and danger of adjacent food 
taints. 

With Seal-Kap protection, pure milk 

stays pure, right down to the last drop. 

Now, more than ever, they guard the 

nation’s vital milk supplies. 
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mr QUALITY MILK PRODUCTION 
CLINICS DEMONSTRATE SUPERIOR 


PERFORMANCE 


Dairy sanitarians, field men, regula- 
tory officials and plant technicians from 
coast to coast endorse the superior 
filtration characteristics of Rapid-Flo 
filter disks—as demonstrated at Quality 
Milk Production Clinics conducted by 
J&J Field Service Men. 


At these instructive meetings, the 


FILTER PROP 
4949 W. 65th 


OF RAPID-FLO 


value of JaJ research, technical skill 
and continuous farm testing is clearly 
shown. The safer construction of the 
improved Fibre-Bonded Rapid-Flo 
filter disk is proved, as well as its effec- 
tiveness as a reliable Farm Sediment 
Check-Up, which shows farmers how 
to improve milk quality and avoid loss. 


Fibre-Bonded Rapid-Flo Filter Media is available in 
disks, rolls and strips. You are invited to write for data 
on the Rapid-Flo Farm Sediment Check-Up and the in- 
valuable service it is supplying to the Dairy Industry. 
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Dripping wet, Patapar keeps its strength and beauty 


This sheet of Patapar* Vegetable 
Parchment was soaked in water for 
hours. Then out it came, intact —dis- 
playing all its original lustre and dis- 
tinctive texture. Even when boiled 
Patapar keeps its strength and beauty. 


Patapar resists 


grease, too 


Grease ot oil can be left on Patapar 
without penetrating. 

Wrapped in Patapar, products with 
high grease content are kept fresh and 
appetizing. 


179 types 


Patapar is produced in many types or 
variations to fill a wide range of needs. 
For example, some types of Patapar 
are airtight. Other types are made for 
products which must have wrappers 
that allow them to “breathe”. There 
are types to meet varying requirements 
of wet-strength, grease-proofness, 
opaqueness. All in all, 179 different 
types of Patapar have been perfected. 


A few of Patapor’s 
many uses 


ckaging material Patapar pro- 
rae utter, meats, poultry, cheese, ice 
cream, shortening. It is used for milk 
can gaskets, bottle hoods, box and can 
liners, bulk packaging units and for 
literally thousands of other purposes. 


Complete 
printing service 


Patapar’s rich distinctive texture lends 
added beauty to the colorful effects of 
printing. Our plants are equipped with 
complete facilities for printing Pata- 
par in one or more colors by letter- 
press or offset lithography. 


Patapar Keymark 


This little keymark is 
the nationally adver- 
tised symbol of wrapper 
protection. It can be 
included on printed 
Patapar at no extra cost. 
* Reg. U.S. Pat. Off. 


Paterson Parchment Paper Company, Bristol, Pennsylvania 
West Coast Plant: 340 Bryant Street, San Francisco 7, California 
Branch Offices: 120 Broadway, New York 5, N. Y. 111 West Washington Street, Chicago 2, Ill. 
Headquarters for Vegetable Parchment since 1885 
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JERSEYS 


*’ still are the only breed with 
SELECTIVE REGISTRATION 
for bulls requiring classification 
and/or production records on 
parents. 


The Membership voted overwhelmingly to per- 
mit Qualified Registration on bulls having only 
purity of descent to qualify them. But the Cer- 
tificate will be plainly marked as such. A Quali- 
fied Bull may be Selective Registered when and if 
his sire becomes Proved to transmit 400 Ibs. fat 
production or his dam makes such a record. 


SELECTIVE REGISTRATION in JERSEYS 
is now Assured, Strengthened and Dignified. 
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Alkalies and Chemica! Products Manufactured by 

The Solvay Process Company 
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WORLD'S No. 1 VAT 


. . « for finest butter flavor and quality 


Creameries using the Mojonnier Stainless Steel Cream Vat acclaim it the 


most outstanding unit on the market. Here are a few reasons why: 


1. 


a 
5. 


All told, the many exclusive advantages of this Stainless Steel Vat make it 
well worth investigating for your operation. 


details. 


Your advertisement is being read in every State and in 25 Foreign Countries 


Its ability to maintain perfect temperature control in 
heating, holding and cooling—a most important factor in 
the obtaining of a fine butter flavor. 


All operations can be performed in one unit—receiving the 
cream, following through with the exacting steps necessary 
to the production of a quality butter, to storing the cream 
for the churn. Thus, only one stickage loss. 


Cleaning is surprisingly simple as there are no stuffing 
boxes and the interior is free from coils—just a one-piece, 
all-welded and polished mirror-like stainless steel cup that 
cleans quickly and easily. 


Its single shell (not insulated) cover, which eliminates all 
of the hazards of a heavy cover while at same time provid- 
ing even temperature holding. 


And efficiency—users say without exception, ‘‘it’s the 
quickest by far for heating and cooling.’’ 


MOJONNIER BROS. CO. 4601 W. OHIO STREET CHICAGO 44, ILLINOIS 
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RELATION OF VARIOUS FACTORS TO THE BREEDING 
EFFICIENCY OF DAIRY ANIMALS AND TO THE 
SEX RATIO OF THE OFFSPRING 


R. A. HILDER, M. H. FOHRMAN, anv R. R. GRAVES 


Bureau of Dairy Industry, Agricultural Research Administration, 
U. 8. Department of Agriculture 


Breeding efficiency is an important economic factor in maintaining or 
developing a dairy herd, especially when proved sires are used, and also in 
regulating the production of the herd to meet market conditions. Although 
a proved sire is usually expensive to purchase, his ultimate cost is deter- 
mined largely by the length of time he maintains his breeding efficiency. 

The breeding records of the dairy herd maintained by the Bureau of 
Dairy Industry at Beltsville, Md., have been studied in an effort to determine 
the relationship of various factors to the breeding efficiency of sires and dams 
and also to the sex ratio of the resulting offspring. 

The Beltsville herd, which was established in 1912, consists largely of 
purebred Holstein-Friesian and Jersey cattle, a small group of Red Danish 
cattle that was added in 1936, and a few grade animals. The data used in 
this study consist largely of the records of the herd from 1919 to 1942, in- 
elusive. 

MANAGEMENT OF THE HERD 

Since 1918 the major portion of the herd has been devoted to long-time 

breeding projects (1), which call for the use of a succession of unrelated 
proved sires. Linebreeding and inbreeding experiments are also being con- 
ducted. 
An effort has been made to keep the management of this herd as uniform 
as possible. All cows are put on official test (365 days) during their first 
lactation and again after they are 5 vears old. Test cows are kept in box 
stalls, milked three times daily, and are not given access to pasture. When 
the cows are not on test, they are milked twice daily in stanchions and are 
provided with pasture when available. All feeding is done according to 
feeding standards, the ration consisting chiefly of corn silage, alfalfa hay, 
and a grain mixture containing 15.5 per cent of digestible protein. During 
the test vear the cows are bred 5 to 6 months after they calve, but during 
other lactations they are bred 3 to 4 months after calving. 

Received for publication May 18, 1944. 
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Careful attention is given to the care of the bulls. They are adequately 
housed and fed and are given 2 hours of exercise daily. Sprouted oats is a 
part of the bulls’ ration. 

Various diseases have occurred in the herd during the period covered by 
this study, including outbreaks of both tuberculosis and brucellosis, and at 
one time some evidence of trichomoniasis. 


RESULTS OF THE STUDY 


Effect of age of sire on breeding efficiency. In studying the effect of age 
on breeding efficiency, the males and females were first considered separately. 


TABLE 1 
Effect of age of sire on breeding efficiency 
Age of Total Services Services Total Services 
sire ser- to non- to fer- concep- per con- 
(years) vices breeders tile cows tions ception 
Under 1 30 2 28 10 2.80 
1 996 245 751 336 2.24 
2 918 210 708 337 2.10 
3 748 174 574 254 2.26 
4 651 141 510 199 2.56 
5 749 163 586 220 2.66 
-6 989 254 735 \ 272 2.70 
7 1,348 289 1,059 416 2.55 
Ss 1,446 291 1,155 385 3.00 
9 1,325 285 1,040 320 3.25 
10 1,078 310 768 242 3.17 
11 584 95 489 155 3.15 
12 370 116 254 90 2.82 
13 148 61 87 31 2.81 
14 145 72 73 29 2.52 
15 107 43 64 26 2.46 
16 56 21 35 16 2.19 
17 5 2 3 1 3.00 
Total or 
average 11,693 2,774 8,919 3,339 2.67 


Table 1 shows the effect of the age of a sire on his breeding efficiency, as 
caleulated from services to fertile cows only. 

In general the number of services per conception shows a slight upward 
trend between the ages of 1 and 12 years. The number of cows served by 
bulls under 1 year of age and at 12 years and older is so small that uni- 
formity cannot be expected. One break in the curve occurs at the age of 7 
years. Most of the proved sires that were purchased came into the herd at 
about 7 or 8 years of age. It was thought that possibly the change in en- 
vironment of these purchased sires had a temporary beneficial effect upon 
their efficiency. To test this theory, a tabulation was made of the breeding 
records of eight Beltsville-bred sires that were in regular service at the 
station during their entire lifetime (in all cases at least 9 years) (see table 
2). These eight sires show a greater increase in breeding efficiency from 
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the age of 6 to 7 vears than is shown by the sires in table 1. We have no 
explanation for the increase in breeding efficiency from 6 to 7 years of age 
by either group of sires. 

Effect of age of female on breeding efficiency. Table 3 shows the effect of 
age of the female on breeding efficiency. The data are based on the age of 
the cows at the time of conception. All breedings to fertile sires are in- 
cluded. In eases where the records show that a bull was obviously declining 
in fertility toward the end of his active service he is considered sterile after 
the date of his last successful service, and breedings after that date are not 
charged against the cows. 

Here again the older groups are small and the figures cannot be con- 
sidered conclusive. However, until females are 9 vears of age, their age has 


TABLE 2 
Average breeding efficiency of 8 Beltsville-bred sires at various ages 

Age of Total Services Services Total Services 
bulls ser- to non- to fer- concep- per-con- 
(years) I vices breeders tile cows tions ception 

1 175 63 112 48 2.33 

2 244 72 172 86 2.00 

3 299 81 218 86 2.53 

4 249 46 203 76 2.67 

5 299 48 251 83 3.02 

6 | 440 119 321 100 3.21 

7 368 100 268 105 2.55 

8 219 65 154 61 2.52 

9 102 37 65 13 5.00 

10 64 35 29 13 2.23 

Total or 
average 2,459 666 1,793 671 2.67 


little apparent effect upon their breeding efficiency. These figures do not 
show the marked decrease in number of services required for conception 
after 2 years of age that was found by Morgan and Davis (3). The 2-3- 
year-old group is made up largely of cows being bred for their second gesta- 
tion, but a considerable number of heifers being bred for their first gestation 
are also included in this age-group. Most of the heifers in this herd are bred 
first at about 15 months of age, so it is obvious that these ‘‘carry-overs’’ re- 
quired a large number of services. Probably this factor is a disturbing in- 
fluence among the younger age-groups. The 1—-2-year-old group required an 
average of 2.55 services per conception, while the 2—3-year-old group re- 
quired 2.57 services per conception. If the first-gestation heifers are taken 
out of the 2-3-year-old group and included in the 1—-2-year-old group, the 
figures become 2.88 services per conception for the first-gestation group and 
1.97 for the 2-3-year-old cows. Possibly this affords a truer measure of the 
breeding efficiency of younger cows than a grouping strictly according to 
ages. 
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Table 3 also shows the number of conceptions that occurred from various 
numbers of services for each age-group. It will be noted that, for all ages, 
77.1 per cent conceived in three services or less and 89.6 per cent conceived 
in five services or less. These figures may throw some light on the question 
of how long a cow should be retained in an effort to get her with calf. Of 
course, many factors must be considered, but unless the cow is particularly 
valuable it seems doubtful that more than five services would be warranted 
in a commercial herd. Normally the time required for five services is ap- 
proximately 3 months, and some additional time must elapse before 
pregnancy can be definitely determined. These precentages are particularly 
impressive in view of the fact that in this herd the cows that fail to conceive 


TABLE 4 
Effect of age of both parents on breeding efficiency 
Bulls under 5 years Bulls 5 years and over All bulls 
| | 68 | 5E | £8 | 5E | | EE 
ZAZl/AS | HE HE | “LE 
1 802 421 1.90 | 1,309 431 3.04 | 2,111 852 2.48 
2 385 206 1.87 | 1,122 497 2.26 | 1,507 703 2.14 
3 271 137 1.98 910 397 2.29 | 1,181 554 2.21 
4 183 101 1.81 726 295 2.46 909 396 2.30 
5 139 66 2.10 508 230 2.21 647 296 2.19 
6 82 40 2.05 344 152 2.26 426 192 2.22 
7 53 23 2.30 210 85 2.47 263 108 2.44 
8 23 15 1.53 84 40 2.10 107 55 1.95 
9 7 5 1.40 65 26 2.50 72 31 2.32 
10 ‘i 23 12 1.92 23 12 1.92 
11 10 5 2.00 10 5 2.00 
12 ene? < 7 3 2.33 7 3 2.33 
13 1 1 1.00 1 1 1.00 
14 1 1 1,00 1 1 1.00 
Total or 

average 1,945 | 1,014 1.92 |5,320 | 2,175 2.45 |7,265 | 3,189 2.28 


promptly receive veterinary treatment. Such treatment would not be 
available in the average commercial herd. 

Effect of age of both parents on breeding efficiency. A comparison of the 
breeding efficiency of young and old sires when bred to cows of varying ages 
is shown in table 4. The cows are grouped according to gestation rather 
than age. The data are omitted for all cows bred to more than one sire for a 
single conception. These figures show that the young bulls are more efficient 
than the older ones on cows of all ages, but their greatest margin over the 
older bulls was on the first-gestation heifers. 

As in most of the other tabulations, the groups of older cows are small 
and the figures are therefore not conclusive. It cannot be assumed that all 
old bulls will not breed heifers efficiently. To illustrate this point a caleu- 
lation was made of the breeding records of 4 Jersey bulls that were returned 
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to Beltsville after several vears of service in cooperators’ herds. Their 
average age at the time of starting service at Beltsville was 7 years 8 months. 
Their arverage breeding efficiency on 69 virgin heifers was 1.84 services per 
conception, or slightly better than the average for all bulls under 5 years of 
age. 

In 1935 a practice was started of reserving certain young bulls for use 
with virgin heifers only. This was based on the theory that the herd bulls 
might be transferring infection from the older cows to the heifers, thus mak- 
ing it difficult to get them with calf. The average age of the young bulls was 
3 years 1 month at the time of their last service to the virgin heifers. Seven 
of these bulls obtained 164 conceptions from 279 services, an average of 1.70 
services per conception. This average is significantly lower than the average 
for all bulls under 5 vears of age when bred to heifers. 

Effect of age of parents on sex ratio. Table 5 shows the effect of the age 
of the parents on the sex ratio of the offspring. The tabulation is based on 
the age of each parent at the time of conception. There seems to be no 
indication that the age of the parents has any particular effect on the sex 
ratio of the offspring. The only conclusion from these figures is that the 
normal expectancy is a slight preponderance of males. This conforms to 
the findings of other workers. 

Effect of calving interval on breeding efficiency. A theory has been ad- 
vanced that a cow bred to calve 12 months after freshening will conceive 
more readily than one bred for a longer calving interval. Since it was the 
practice in this herd to breed the cows for a 15-month calving interval during 
test years and for a 12-month interval during other lactations, it is possible 
to compare these two calving intervals in the same herd. Among the Jerseys 
and Holsteins 432 cows required 2.54 services per conception when bred to 
calve in 15 months, while 431 cows required 2.69 services per conception 
when bred to calve in 12 months. This difference could hardly be called 
significant. 

Effect of season on breeding efficiency and ser ratio. In order to deter- 
mine whether the season of the year has any effect on breeding efficiency, the 
service record of each sire was compiled by months. The summary for all 
sires is given in table 6. The data show an increase in services per con- 
ception during July, August, and September. The number also increased 
during February and March. The seasonal trend in breeding efficiency at 
the Beltsville station is similar to that reported for the University of 
Nebraska herd (3), except that the periods of lowest efficiency occur about 
a month later at the Nebraska station than at Beltsville. (See figure 1.) 

The period of lowest fertility during midsummer may be due in part to 
high temperatures and their direct physiological effect on the animals. 
Phillips et al. (4) in a study of seasonal variation in bull semen, report that 
most measures of quality in semen indicate it is of lower quality during the 
summer months than during the rest of the year. No explanation is avail- 
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able for the increase in services required for conception during the late 
winter season. 

There is no evidence in the data to show that season has any effect on sex 
ratio. 

Yearly variation in breeding efficiency. Table 7 shows the variation in 
breeding efficiency from year to year. This tabulation is based on the same 
figures as those in table 6, combined by years instead of by months. There 
appears to be a tendency for the fertility to be lowest in the vears following 
those in which the greatest percentage of abortions occurred. This bears 
out the findings of Miller, Graves, and Fohrman (2) who found that fertility 
decreases after abortions caused by brucellosis, but not after abortions that 
result from other causes. In 1925 and 1926, when the percentage of abor- 
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Fig. 1. Effect of season on breeding efficiency. 


tions was very high in the Beltsville herd, brucellosis was responsible for a 
large proportion of the abortions. 


BREEDING PROBABILITIES 


Table 8 is a compilation of the breeding records of 725 cows in the Belts- 
ville herd for which the entire life history is available. The breeding records 
of these cows are an indication of the number of replacements that must be 
made to maintain a dairy herd. For example, only 449 of the original 725 
cows, or 61.9 per cent, were bred for the third calf, and only 393 of these 
conceived for the third time. There have been two serious outbreaks of 
disease in this herd in the past 25 years, and for this reason the figures may 
not be representative of an average cow population. Two factors, however, 
at least partially offset the effect of these disease epidemics: 1) No culling 
for low production was practiced, and 2) some of the cows that reacted to 
the tuberculosis and brucellosis tests were not disposed of immediately, but 
were isolated from the rest of the herd and retained for breeding purposes. 

In the various tables presented in this study, the average number of ser- 
vices per conception is not always the same since the groups are composed 
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of different animals. As was mentioned before, the early records of this 
station were not always complete, which rendered some of the data suitable 
for some types of calculation but not for others, 


SUMMARY 


The breeding records of the Bureau of Dairy Industry herd at Beltsville, 
Md., have been studied from the standpoint of breeding efficiency and sex 
ratio of offspring as influenced by the ages of the cows and bulls and by the 
season of the year. 

The sires showed a gradual lessening of breeding efficiency with advanc- 
ing age, with the exception of the 7-vear-old group. No explanation can be 
offered for the decrease that occurred in number of services per conception 
at this age. 

After the first gestation, age had little apparent effect upon the breeding 
efficiency of the cows. Heifers being bred for the first time required more 
services than the older cows. 

Bulls over 5 years of age showed a distinetly higher number of services 
per conception than did young bulls when bred to heifers being bred for their 
first gestation. Young bulls that were bred exclusively to virgin heifers 
proved even more efficient than the whole group of young bulls. 

Breeding efficiency of the cows was not appreciably affected by length of 
calving interval. 

The most noticeable effect of season on breeding efficiency was the rela- 
tively large number of services required for conception during midsummer, 
followed by a sharp decrease in the fall. 

Data showing the yearly variation in breeding efficiency indicate that 
there was a tendency for the years of lowest breeding efficiency to follow 
years when the percentage of abortions was highest. 

A tabulation of the complete breeding life histories of 725 cows in the 
Beltsville herd indicates the probable breeding losses in a dairy herd from 
various causes. 

There is no evidence that any of the factors studied influenced the sex 
ratio of the offspring. 
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BACTERIOLOGICAL EVALUATION OF ICE CREAM' 


F. E. NELSON2 
Kansas Agricultural Experiment Station 


The standard plate count, usually with incubation at 37° C., has been 
used almost to the exclusion of other possible means for determination of 
“**total’’ numbers of bacteria in ice cream. The studies reported here seek 
to establish whether certain of the other methods used for dairy products 
may be substituted. 


I. THE RESAZURIN AND METHYLENE-BLUE REDUCTION TESTS 


Although both the resazurin and the methylene-blue reduction tests have 
been used quite widely on unpasteurized milk and to some extent on pasteur- 
ized milk and cream, they apparently have not been employed extensively 
for bacteriological evaluation of ice cream or ice cream mix. The simplicity 
and inexpensiveness of these tests commend them to use where applicable. 


METHODS 


Factory-packed pint samples of ice cream, each from a different manu- 
facturer, were shipped with dry-ice refrigeration to the laboratory, where 
they were held in the ice cream hardening room until analyzed. Data in 
paris IT and III were obtained from the same set of samples. The ages of 
the different samples were not known. The plate counts were obtained by 
using the volumetric procedure (1). The methylene-blue tests were made 
according to the Standard Methods procedure for milk, using methylene- 
blue thiocyanate tablets (1). The tubes were examined at one-half hour 
intervals, but they were not inverted at examination. The resazurin tests 
were made by adding 0.1 ml. of a 0.05 per cent solution of Eastman resazurin 
to each 10 ml. quantity of melted ice cream, which then was handled in the 
same manner as the methylene-blue tests. The time required for the milk to 
become a definite pink, free from blue, and the color changes at one and three 
hours were recorded. 

Thornton and Hastings (9) reported the presence of cysteine hydro- 
chloride accelerated dye reduction. In one series of the methylene blue 
tests, 0.2 ml. of freshly prepared N/10 cysteine hydrochloride was added to 
the ice cream—dye mixture before incubation. This amount was found by 
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Kansas Agricultural Experiment Station. 

The author wishes to acknowledge the cooperation of Mr. H. E. Dodge, State Dairy 


Commissioner, and Messrs. W. H. Martin and W. J. Caulfield of the Department of Dairy 
Husbandry in procuring and handling the samples. 


993 


| 
| 


F. E. NELSON 


994 


O8T 


i>] 


I ¢ 000‘000‘0I 
uBy} 
000'000°0L 
000‘000‘¢ 
—0000T0'T 
3 000‘00¢ 
—000°10Z 


9 3 000°008 
-000°T0L 


£ al 000°0S-000'92 


O9E-OFE O8T-OST 09-0 "jut aod 
qunos 


jo (a8vys yurd 0} YIM Jo ‘ON 


aul) UOljONpas ULANZDSI4 pavpunjs fo diysuoynjay 
ATAVL 


|| 
ls 
| | 
| 
| 
| 
| 
| 
. | 
| 
| 


BACTERIOLOGICAL EVALUATION OF ICE CREAM 995 


preliminary experiment to increase the rate of reduction without causing 
extremely rapid decolorization. 


RESULTS 


A general relationship between standard plate count and resazurin re- 
duction tests, using the time required for attainment of a pure pink color 
as the resazurin end-point, is apparent from the data presented in table 1. 
Had a standard of greater than 240 minutes to reduce the dye to the pink 
end-point been adopted, only two of 39 samples with piace counts about 200,- 
000 per ml. would have been accepted; and ten samples with counts below 
100,000 per ml. would have been rejected. One of the latter samples had a 


TABLE 2 
Relationship of resazurin color change after incubation at 37° C. for 1 and 3 hours and 
standard plate count on 177 samples of ice cream 


Number of samples after 1 Number of samples after 3 
hour incubation falling in hours incubation falling in 
Standard plate color class Totals color class 
counts per ml. 
»” 2 3 4 id 2 3 4 
10,000 or less 42 2b le 1 46 38 6b le 1 
10,100-—25,000 37 1 38 29 9 
26,000-50,000 13 4 17 9 7 ld 
51,000-100,000 19 3 22 12 7 3 
101,000-200,000 13 4 17 5 8 3 1 
201,000-500,000 5 1 6 3 2 1 
510,000-1,000,000 5 2 2 9 2 2 5 
1,010,000-3 000,000 1 7 1 9 4 5 
3,100,000-10,000,000 2 3 2 7 1 6 
Greater than 
10,000,000 1 1 4 6 6 
Totals ..... : 135 27 eS | 4 177 93 42 16 25 
*1=no color change. »=two samples with high direct microscopic 
2= definite change to lavender. counts. 
3= pink devoid of lavender. *=one sample with high direet microscopic 
4= white. count. 


4=abnormal color change in dye. 


very high direct microscopic count, indicating that the resazurin test may 
have been more accurate than the plate count in this instance. Direct 
microscopic counts were not available on most of the remaining samples 
which would have been rejected. No other end-point, with the possible 
exception of 180 minutes, would have given a comparable degree of sepa- 
ration of the high-count samples from those with low counts. 

The data of table 2 show that color changes at one hour failed to permit 
separation of the samples into satisfactory groups based upon plate counts. 
The plate counts of the four classes established by color change at three 
hours overlapped considerably from class to class; but those samples in 
which the indicator had turned either definite pink or colorless in three 
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hours were bacteriologically unsatisfactory by either the plate count or the 
direct microscopic count in nearly all instances. This was true especially 
of those samples which had reduced the dye to the colorless end-point. 

A general relationship between methylene-blue reduction time and stand- 
ard plate count on 181 samples of ice cream is shown in table 3, although the 
spread in counts in each dye reduction class is considerable. Segregation on 
the basis of methylene-blue reduction times of samples with either high or 
low plate counts does not appear possible without the misplacing of a con- 
siderable number of samples, particularly some with relatively high counts. 

The data on 151 samples presented in table 4 indicate that a considerable 
decrease in methylene-blue reduction time resulted from the addition of 
cysteine hydrochloride; but the relationship between results of the usual 
methylene-blue reduction test and the standard plate count was decreased 
considerably by this addition. The results show little promise of practical 
application. 


DISCUSSION 


The possible limitations of the plate count as a basis of evaluation of 
other bacteriological tests are recognized, but other bases of evaluation avail- 
able at present are subject to at least an equal number of potential limita- 
tions. The common use of the plate count for bacteriological control of ice 
cream makes desirable evaluation in terms of the plate count of newer meth- 
ods such as reduction tests. 

The data herein reported indicate that the resazurin reduction test, em- 
ploying either the time required for the dye to become a definite pink or the 
color after incubation for three hours as the end-point, has possibilities as a 

, means of segregating the majority of the ice cream samples with high stand- 
ard plate counts from most of the samples with relatively low counts. 

The methylene-blue reduction test appears to be less suited than the 
resazurin test as a simple method of determining the bacterial content of ice 
cream. Possibly the conditions of ice cream storage are such that the flora 
of the product is capable of only mild reducing activity, even when present 
in considerable numbers; and the more easily reduced resazurin is affected 
to a greater degree by the same population than is the less easily reduced 
methylene blue. Addition of cysteine hydrochloride to the methylene-blue 
reduction tests hastens reduction but weakens the relationship between num- 
bers of bacteria and time of reduction. 


CONCLUSIONS 


1. The resazurin test, using either time for the color to become completely 
pink or the color of the indicator after three hours as the end-point, showed 
possibilities as a means of segregating samples of ice cream with high stand- 
ard plate counts. The one-hour test showed little promise. 
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2. Segregation on the basis of the methylene-blue reduction test of ice 
cream samples with high plate counts did not seem practical upon the basis 
of results obtained in this study. 

3. Addition of 0.2 ml. of N/10 cysteine hydrochloride to each methylene- 
blue test shortened the reduction time but disrupted the relationship between 
reduction time and standard plate count. 


II. PLATE COUNTS AT 45° AND 55° C. 


Although plate counts employing incubation temperatures above 37° C. 
have been used with some success in the bacteriological evaluation of milk 
and cream, such procedures apparently have not been employed to any ex- 
tent in testing ice cream. The studies reported here attempt evaluation of 
plate counts at 45° and 55° C. for determination of bacteriological quality 
of ice cream. 

METHODS 


The volumetric procedure (1) was employed in preparation of all plates. 
Duplicate plates of each dilution of each sample were incubated for 48 + 3 
hours at 37°, 45° and 55° C. 

RESULTS 


The data showing the relationship between plate counts at 37° C. and 
55° C. for 121 samples are presented in table 5. Of the 16 samples having 
counts at 55° C. in excess of 10,000 per ml., 10 had 37° C. counts of more 
than 300,000 per ml., while only 24 of the total of 121 samples had 37° C. 
counts in this range. Some tendency for high counts at 55° C. to be asso- 
ciated with high counts at 37° C. thus was indicated. The relatively low 
general level of thermophilic bacteria in ice cream may be associated with 


TABLE 5 
Relationship of plate counts at 37° and 55° C. on 121 samples of ice cream 


No. of samples with 55° C. counts per ml. of 
Plate counts per 
ml. at 37°C. Tess | 1,000- | 3,100- | 10,100-| 31,000- | 101,000-| T°t#!s 
1,000 3,000 | 10,000 | 30,000 | 100,000 | 300,000 
Less than 1,000 3 1 4 
1,000-3,000 3 2 6 
3,100-10,000 16 4 5 1 1 27 
10,100—30,000 14 8 nal 1 23 
31,000-—100,000 16 3 4 2 ; 25 
101,000-300,000 1 1 12 
310,000-1,000,000 2 1 3 10 
1,010,000-3,000,000 4 1 1 6 
3,100,000—10,000,000 1 1 1 1 1 1 6 
More than 10,000,000 1 a) ta 1 2 
Totals 72 20 13 7 1 121 
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the tendency for organisms of this type to die out at low temperatures, as 
has been demonstrated for milk (3, 6, 8). 

The relationship of plate counts at 37° C. to those at 45° C. for 123 
samples is shown in table 6. The data indicate a pronounced tendency for 
high counts at one temperature to be associated with high counts at the other 
temperature, with comparatively few exceptions to the general relationship. 
The conclusion seems justified that counts at 45° C. would not furnish suffi- 
cient additional information over that obtained from counts at 37° C. to 
justify the routine use of both temperatures. 


DISCUSSION 


Plate counts at 45° C. and 55° C. apparently furnish little information 
not obtained by plate counts at 37° C. on ice cream. In view of the known 
effect of low-temperature refrigeration on the counts of thermophilic bac- 
teria in pasteurized milk, the comparatively small numbers of these organ- 
isms in ice cream of the type studied here are not unexpected. Routine 
detection in ice cream of organisms able to grow at 45° and 55° C. does not 
seem to be justified upon the basis of data obtained in this study. 


CONCLUSIONS 


1. The samples of ice cream examined contained few thermophilic bac- 
teria. 

2. Plate counts at 45° and 55° C. furnish little information in addition to 
that obtained with incubation at 37° C. 


Ill. THE DIRECT MICROSCOPIC COUNT 


Although Fabian (4) and Fay (5) outlined procedures for the direct 
microscopic method as applied to ice cream, neither of these investigators 
presented data concerning the quantitative significance of his results. Di- 
reet microscopic procedures for ice cream are presented in the seventh and 
eighth editions or Standard Methods for the Examination of Dairy Products 
(1, 2), with the notation that basis for quantitative interpretation is not 
available. The studies reported here attempt evaluation of the direct micro- 
scopic procedure for determination of bacteriological quality of ice cream. 


METHODS 


Preparations for direct microscopic counts were made by smearing 0.01 
ml. of melted sample measured by capillary pipette over an area of 1 cm.” 
The fixing and staining procedures outlined for ice cream in Standard Meth- 
ods (1) were followed. Each individual cell was counted, using a micro- 
scope adjusted to give a factor of 600,000 and counting the number of fields 
designated by Standard Methods for the various count ranges. 
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RESULTS 


The data in table 7 indicate » tendency for parallelism between plate 
and direct microscopic counts, with the microscopic counts tending to be of 
somewhat greater magnitude than the plate counts. The latter is not un- 
expected, since individual bacterial cells, rather than ‘‘sources,’’ were 
counted. By using a standard of direct microscopic count less than 1,000,- 
000 per ml., only 6 of 97 samples below this standard had plate counts above 
300,000 per ml. and none of these exceeded 1,000,000 per ml. in plate count ; 
only 5 of the 20 samples exceeding this direct microscopic count limit had 
plate counts below 300,000 per ml., and 2 of these had such excessively high 
direct microscopic counts as to indicate the probability the plate count was 
at fault in evaluating the semple. A standard based on a requirement of 
a direet microscopic cell count of less than 1,000,000 per ml. would not have 
provided entirely satisfactory separation under the conditions of this study, 
although a microscopic count standard at this level might have definite pos- 
sibilities in segregating the majority of samples of excessively high plate 
count. Clump or ‘‘source’’ counts were not made, as counts of individual 
cells seemed more desirable from a fundamental standpoint. 

The data in table 8 indicate less relationship between the direct micro- 
scopic count and the plate count at 45° C. than between the direct micro- 
scopic count and the plate count at 37° C. Especially notable is the number 
of samples with comparatively low plate counts at 45° C. which have high 
direct microscopic counts. Since plate counts at 45° C. on ice cream appear 
to have little or no significance beyond those at 37° C., the comparative lack 
of relationship at 45° C. between plate counts and direct microscopic counts 
would appear to be of little significance in the evaluation of the latter 
method. 

The data i; table 9 show an almost complete lack of relationship between 
the direct microscopic counts and plate counts at 55° C. 


DISCUSSION 


The ability of the direct microscopic method, counting individual cells, 
to detect most samples with high plate counts at 37° C. was demonstrated, 
as was its lessened usefulness in detecting organisms growing at 45° C. and 
its almost complete lack of suitability for detection of those bacteria favored 
by ineubation at 55° C. Especially in view of the reportedly satisfactory 
use of the direct microscopic procedure for bacteriological control of pas- 
teurized milk supplies in some areas (7, 9), the use of the method for control 
of certain types of ice cream supplies seems to be justified. The data do not 
indicate much possibility of use as a method of control of supplies on which 
low plate counts are the rule or for fine separation into several grades. 
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CONCLUSION 


The direct microscopic count of individual cells offers possibilities as a 
screen test for detecting the bacteriologically poorer samples of ice cream, 
»s indicated by the plate count at 37° C. 


(7) 


(8) 
(9) 


(10) 


REFERENCES 


AMERICAN PUBLIC HEALTH ASSOCIATION. Standard Methods for the Examination 
of Dairy Products, ed. 7. Amer. Pub. Health Assoc., New York, N. Y. 1939. 
AMERICAN PuBLIC HEALTH AssociaTION. Standard Methods for the Examination 
of Dairy Products, ed 8. Amer. Pub. Health Assoc., New York, N. Y. 1941. 
Ayers, 8. H., AND W. J. JoHNSON, Jr. Studies on Pasteurization. XII. Cause 

and Significance of Pin-Point Colonies from Pasteurized Milk. Jour. Bact., 9: 


285-300. 1924. 
Fasian, F. W. A Bacteriological Study of the Homogenizing Process in Making 
Tee Cream. Jour. Datry Sci., 8: 246-269. 1925. ‘ 


Fay, A. C. A Modification of the Method for the Direet Microscopic Examination 
of Ice Cream and Other Dairy Products. Jour. Datry Sct., 16: 311-313. 1933. 

Harpine, H. A., AND A. R. WARD. What Are the Sources of High Bacterial Counts 
on Pasteurized Milk? Internatl. Assoc. Dairy and Milk Insp., 16th Ann, Rpt., 
pp. 101-110. 1927. 

MICKLE, F. L., AND E. K. BorMAN. The Connecticut Three-Point Laboratory Pro- 
gram as an Aid to Control of Pasteurized Milk. Paper presented at annual con- 
vention of Internatl. Assoc. Milk Sanit., St. Louis. Oct. 30, 1942. 

Taytor, A. R. Observations on the Increase of Bacteria during the Pasteurization 
Process. Abs. Bact., 8: 17. 1924. 

THORNTON, H. R., AND E. G. Hastines. Studies on Oxidation-Reduction in Milk. 
I. Ovidation-Reduction Potentials and the Mechanism of Reductions. Jour. 
Bact., 18: 293-318. 1929. 

TIEDEMAN, W. D. Laboratory Control of Milk under War Conditions. Amer. Jour. 
Pub. Health, 33: 401-403. 1943. 


(1) 
(2) 
(3) 
(5) 
= 


SULFUR COMPOUNDS AS DISINFECTING AGENTS FOR 
DAIRY EQUIPMENT* 


W. S. MUELLER, EMMETT BENNETT, ann JAMES E. FULLER 


Departments of Dairy Industry, Chemistry, and Bacteriology, Massachusetts 
Agricultural Experiment Station 


INTRODUCTION 


Chlorine compounds have been the most widely used germicidal agents 
employed by dairy plants and creameries. Activities incident to the prose- 
cution of the World War, however, have created demands for chlorine com- 
pounds so extensive that supplies available for domestic use are substantially 
limited. This limitation may well become more drastic as the war continues. 
Consequently, it is necessary, as well as desirable, to find substances that can 
be substituted for chlorine. It was the purpose of the present investigation 
to study the disinfecting properties of possible substitute germicidal agents. 

Sulfur was formerly thought to be a valuable disinfectant, especially in 
the form of sulfur dioxide. In recent years, however, experiments have 
indicated that this compound has limited disinfecting value. It is used 
effectively as a fungicide and vermicide, but its only practical use as a bac- 
tericidal agent has been in preserving dried fruits, and in this case its effec- 
tiveness appears to be due to the increase of hydrogen-ion concentration 
resulting from the formation of sulfurous acid. 

Although there appeared to be little probability that sulfur compounds 
would prove to be of value for sterilizing dairy equipment, it seemed to be 
logical and necessary to obtain information about them, because there has 
been some revival of interest in their use as germicidal agents for dairy 
equipment. This report, therefore, is concerned with a study of the germi- 
cidal properties of certain sulfur compounds to determine their suitability 
for use in dairy plants. 

EXPERIMENTAL 


Acid sulfites are of two types, the bisulfite and the pyrosulfite (meta 
bisulfite), the latter being the anhydride of the former. The pyrosulfites 
do not exist in solution, but they dissolve in water and ionize, yielding a 
cation and the anion, hydrogen sulfite, which is believed to undergo the 
following transformation : 

2 HSO, ——~ SO, + H.SO,; 
H.SO,; > SO. +H,0 

Solutions of the sulfites gradually decompose with the‘separation of 

sulfur and the production of sulfuric acid. As sterilizing agents their solu- 


tions are too corrosive for practical use, so it was necessary to buffer them. 
Received for publication June 1, 1944. 
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In the work reported here, 5 per cent solutions of potassium pyrosulfite 
were buffered at pH 6, 7, 8, and 9. The buffer systems employed were as 
follows: Citric acid and sodium hydroxide at pH 6, trisodium phosphate at 
pH 7, and boric acid and trisodium phosphate at pH 8 and 9. On this basis 
the free sulfur dioxide produced amounted to 45 to 50 per cent of the weight 


TABLE 1 
Sterilizing properties and corrosive action of various sulfur compounds 


Survival of bacteria 
after varying Corrosive action on tin 
periods of 
H contact 
Joncentra- 
Substance tion used* wll Loss (—) 
5 10 15 or Remarks and 
min, | min. | min. | 8 (+) general 
weight 
% % % % 
Potassium meta 
bisulfite ............. 1.0% 4.5 5.0 4.0 5.0 — Very corrosive 
immediately 
# 1.0% 7.2 24.0 30.0 23.0 ~- Sl. corrosive 
after 4 weeks 
ee 5.0% 6.0 12.0 10.0 12.0 | 6.68 — | Visible corro- 
sion 
$6 5.0% 7.0 12.0 15.0 13.0 | 0.028-— | Not tarnished 
es 5.0% 8.0 10.0 12.0 10.0 0.006-— | Not tarnished 
6 5.0% 9.0 12.0 9.0 9.0 | 0.021-— | Not tarnished 
$6 10.0% 4.0 2.0 2.0 1.0 
$6 10.0% 7.2 27.0 29.0 35.0 
Sulfur dioxide... 1.4% 1.6 0.0 0.0 0.0 
2.8% 1.4 0.0 0.0 0.0 
5.6% 1.3 0.0 0.0 0.0 
Acid sodium 
sulfite : 1.0% -- 29.0 29.0 30.0 _- Visible corro- 
sion 
Sulfurie acid — 1.4 0.08 0.08 — _ Visible corro- 
sion 
H.T.H. 15 ............ | 200 ppm. Cl | _ ..... 0.0 0.0 0.0 | 0.002+ | Not tarnished 
Distilled water ... 6.4 0.015+ | Not tarnished 


* Percentages are by weight. 

Note: The dashes indicate that no determinations were made because, in comparison 
with weaker or less acid concentrations, results would be obvious. This statement does 
not apply to H.T.H. and distilled water. 


of the pyrosulfite, which is equivalent to a 2.25 to 2.50 per cent solution of 
sulfur dioxide. In all analytical work, reagent grade sodium bisulfite of 
known sulfur dioxide content was used as a control. 

When dairy equipment is being sterilized with chemical agents, the milk 
film that is likely to remain in and on the equipment may combine with the 
agent and then partially inactivate it. It is well known that many disinfec- 
tants, chlorine included, can be inactivated in this way. For that reason, 
milk was combined with the sulfur compounds employed. The milk also 
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provided a source of bacteria for testing the distinfectant properties of the 
compounds. 

The sterilizing properties of the various solutions were determined by 
adding 2 ml. of raw milk to 48 ml. of the solution to be tested. Several dif- 
ferent lots of raw milk were employed. Immediately after the milk was 
added, each container was shaken rapidly 25 times, each shake being an 
up-and-down excursion of about a foot. Proper dilutions were made, and 
1 ml. quantities were plated after the milk had been in contact with the 
solution being tested for 5, 10, and 15 minutes. Standard tryptone-glucose- 
extract agar was used, and the plates were incubated for 48 hours at 37° C. 
The concentration of inoculum (ranging from 65,000 to 12,000,000 per ml.) 
was determined by adding 2 ml. of milk to 48 ml. of sterile distilled water 
and plating by the dilution method. A chlorine solution (H.T.H.) con- 
taining 200 ppm. of available chlorine served as a control. Milk was added 
and the same procedure employed as with the test solutions. 

The corrosive properties of the sulfur compounds were tested on tinned 
copper strips of 1 inch by 2.5 inches dimensions. The metal strips were 
polished, washed, dried, and weighed, and then were immersed in 125 ml. 
of the various solutions, which were agitated at room temperature. After 
16 hours, the metal strips were removed from the solution, rinsed with dis- 
tilled water, dried, and reweighed to determine any loss or gain in weight. 
The general appearance of the metal strips was also noted to observe any 
obvious evideace of corrosion. In a few instances the solutions were not 
agitated, and the metal strips remained in the solutions at room temperature 
for four weeks. 

The results of the bacteria counts and of the corrosion tests are shown in 
table i. It should be noted that in all instances where the bacteria counts 
were reduced sufficiently to encourage the use of the agent, the pH values 
were quite low. (Although the pH value is not given for 11 per cent sulfur 
dioxide, it was unquestionably lower than for the other concentrations em- 
ployed.) Thus, it would appear that any substantial disinfecting property 
displayed was due to increased hydrogen-ion concentration. Above pH 6, 
the percentage reduction of bacteria was not sufficient in any ‘instance to 
justify recommending the use of any of the agents employed. 


CONCLUSION 


The results of the experiments here reported do not encourage the use 
of sulfur compounds for dairy plant sterilization. 
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LIVE-WEIGHT GAINS OF PASTURE-FED DAIRY HEIFERS 


W. B. NEVENS 
Illinois Agricultural Experiment Station, Urbana, Illinois 


It is well known that size of cow bears a close relation to milk-producing 
capacity. Large size is best obtained through programs of feeding and 
management which will produce rapid live-weight gains throughout the 
developmental period prior to first calving. While pasture feeding is one of 
the best ways of inducing good growth in heifers, pasture forage yields vary 
greatly from farm to farm, depending upon kind of pasture crop and fer- 
tility of the soil, and from month to month, or season to season, depending 
upon rainfall and temperature. The live-weight gains of heifers having 
access to pasture as the only feed are likely to follow the same trends as the 
pasture forage yields and may be positive or negative. 

How much live-weight gain do dairy heifers make when pasture is the 
only source of feed? Do the dairy breeds differ in their ability to utilize 
pasture for growth? But few reports of experiments which supply answers 
to these questions are to b: found in the literature. Bender and Bartlett 
(1) observed losses in weight of 40 to 100 pounds per head during the first 
month after fat two-year-old heifers were turned to pasture, while heifers 
winter-fed on roughage suffered no loss in weight and made greater total 
gains for the season. Eckles (2) made comparisons of the efficiency of 
Holstein and of Jersey heifers in the use of alfalfa hay only and a combina- 
tion of alfalfa hay and corn silage for the making of winter live-weight gains. 
The Holsteins consumed more feed, made larger daily gains, and required 
less feed per pound of gain. Hayden (3) found that 29 Jersey heifers, one 
to two years of age, which were kept at pasture for 159 days, made daily 
gains for the year equivalent to 0.8 pound per head ; while 22 Holstein heifers 
of the same age, which were pastured 151 days, made daily gains during the 
year amounting to 1.0 pound per head. Henderson and Anthony (4) re- 
ported daily live-weight gains of yearling dairy heifers kept at pasture from 
194 to 203 days as ranging from 0.3 to 1.13 pounds per head. In a farm 
survey conducted by Misner (5), it was found that the gain in weight of 
heifers in 107 dairy herds, the majority of which were grade Holstein, 
amounted to 261 pounds during the period from 12 to 24 months of age. 
The heifers were pastured for approximately 169 days. 


EXPERIMENTAL PROCEDURE 


The records of 178 dairy heifers which had access to pastures, water, and 
salt as the only sources of feed during approximately five months of the year 
form the basis of the present study. The records covered the years 1936 to 

Received for publication June 5, 1944. 
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1943, inclusive. The ages at the beginning of the pasture season ranged 
from 8 to24months. None of the heifers calved or aborted while at pasture. 
They were turned to pasture in late April or early May, and kept on pasture 
until about October 1. In seasons of low rainfall (1937 and 1940) the pas- 
ture season was shortened, but in 1941 abundant rains made possible the use 
of pastures until the third week of October. The length of the pasture sea- 
son ranged from 112 to 170 days. Secale weights were taken on three suc- 
cessive days just prior to turning to pasture and at 4-week intervals there- 
after. 

In 1936 and 1943, the heifers were pastured as one group, but in other 
years there were two or three groups of heifers employed in a comparison 
of different pasture crops. Differences also occurred in the number of 
heifers of each breed used in these comparisons. These differences are con- 
sidered of too little importance to nullify or seriously impair the worth of the 
data as a basis for the present study since the heifers had essentially the 
same opportunities of obtaining ample amounts of feed. The experimental 
pastures were carefully managed and usually provided abundant forage. 


DISCUSSION OF RESULTS 

The average live-weight gains ranged from approximately two-thirds 
pound daily for the Brown Swiss heifers to approximately one pound daily 
for the Ayrshire, with an average of 0.84 pound per head daily for all heifers 
(table 1). Sometimes the rate of daily live-weight gain is used as the sole 
criterion of the results of feeding trials. On the basis of live-weight gains 
alone, it appears in the trial here discussed that the Ayrshires and Holsteins 
were superior to the other three breeds. There are other pertinent criteria, 
however, which should be given attention when evaluating such data. One 
of these is the daily gain in relation to the initial live weight. It is shown 
in table 1 that the Ayrshires, Guernseys, and Jerseys, made approximately 
the same live-weight daily gains when these are expressed as a percentage of 
the initial weights. These values are higher than those for the Brown Swiss 
and Holsteins. 

A further criterion of the grazing ability of the breeds is the live-weight 
gain in relation to the amount of body weight maintained. The average of 
all scale weights for the season is assumed to be the amount of body weight 
maintained. The Holsteins maintained about 40 per cent more body weight 
and also made slightly larger daily gains than the Guernseys and Jerseys. 
This implies that the Holsteins consumed much more feed per head daily 
than heifers of the Guernsey and Jersey breeds. By the same reasoning, 
it is inferred that, with smaller amounts of pasture forage consumed and 
nearly as large daily gains per head made by the Guernseys and Jerseys, 
gains by these breeds were more economical. If the pastures were fully 
stocked, more Guernseys and Jerseys might be supported per acre of pasture, 
and the gains in live weight per acre would be larger. 
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A study was made of the variance of the daily gains of the heifers of 
each breed and the mean differences in daily gains of the five breeds. Using 
the F test as given by Snedecor (6) the calculated F value for the data is 
only 1.86, whereas values of 2.43 at the 5 per cent level, and 3.44 at the 1 per 
cent level, are required for significance. Applying the ¢ test as stated by 
Snedecor, it is calculated that a difference of 0.437 pound would be required 
to show a significant difference in daily live-weight gains between any two 
of the breeds. It appears, therefore, that under the conditions of this trial, 


TABLE 1 
Live-weight gains of yearling | deiry heifers with pasture as the only feed 
an Average values per head 
Ayrshire — Guernsey Holstein Jersey 

Number of records 27 12 26 79 34 
Age at beginning of pas- 

ture season, days ...... 495 495 453 483 470 
Live weight at begin- 

ning of pasture sea- 

son, lbs. .......... 696 823 565 832 564 
Average live ws zht for | 


entire pasture 


Ibs, . | 882 623 | 
Number of days on ‘pas- | 
ture 15 151 | M7 | me | 


Total live- -weight ‘gain 
for season, lbs. . 

gain daily, 

0.97 +0.03| 0.68+0.05| 0.77+0.01| 0.86+0.03 | 0.80 + 0.04 


ou 


103 113 123 120 


error of 
0.26 +0.02| 0.23+0.03) 0.30+0.03| 0.38 + 0.02 
Coefficient of variability 
of daily live-weight 
IEE. cstosasiniinchanansones 26.95 + 0.10 | 33.89 + 0.67 | 39.62 + 0.11 | 43.73 + 0.06 | 36.67 + 0.09 
Daily live-weight gain 
as percentage of ini- 


0.36 + 0.03 


tial weight, lbs. 0.139 0.083 0.136 0.104 | 0,141 
Relative amounts of live 
weight maintained . 87 99 70 100 70 


no significant differences were revealed in the inherent ability of these five 
breeds to make daily live-weight gains while pasture fed. This does not 
preclude the possibility that an experiment designed especially to study this 
point might reveal such differences, 


SUMMARY AND CONCLUSIONS 


Live-weight records of 178 pasture-fed yearling heifers of the Ayrshire, 
Brown Swiss, Guernsey, Holstein, and Jersey breeds made during the years 
1936 to 1943, inclusive, show average daily live-weight gains for the entire 
group of 0.84 pound daily. Average daily live-weight gains for the breeds 
ranged from 0.701 pound for the Brown Swiss up to 0.963 pound for the 
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Ayrshire. In terms of percentage of the initial live weights, the average 
daily gains of the Ayrshires, Guernseys, and Jerseys were approximately the 
same and were somewhat higher than the corresponding values for the Brown 
Swiss and Holsteins. Statistical analyses of the variance of the live-weight 
gains indicate that in this trial no significant superiority of any breed to 
make live-weight gains while pasture fed was demonstrated. 

Because of characteristic differences in body size, it is assumed that some 
breeds made live-weight gains with less pasture forage than others because 
of using less feed for maintenance. For example, the average daily live- 
weight gains of the Guernseys and Jerseys were nearly as large as those of 
the Holsteins, but the average live weight of the Guernseys and Jerseys was 
about 30 per cent less. 
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THE USE OF UREA IN COMMERCIAL DAIRY FEEDS 


W. H. HASTINGS 


Lindsey-Robinson Co., Ine., Roanoke, Virginia 


In November, 1943, a small amount of crystal urea was made available 
under allocation to feed manufacturers. Previous to that time most of the 
urea not used for the war industries was allocated to the fertilizer trade. 
For several years the experiment stations in the large dairy states have been 
getting urea for research use; and in 1941 the Association of American Feed 
Control Officials, foreseeing its feeding use, adopted a resolution accepting 
urea as an ingredient in proprietary cattle feeds. 

Hart et al. (2), in 1939, studied the utilization of urea by growing calves. 
They found that the conversion of urea nitrogen to protein was limited and 
dependent on the total protein in the ration. Mills, Booth, Bohstedt and 
Hart (5) in 1942 found that the micro-organisms responsible for the use of 
non-protein nitrogen needed an available source of energy ; that starch was 
more available as a source of energy than timothy hay. Rupel, Bohstedt and 
Hart (6) found that urea should not be fed at a rate greater than 1 per cent 
of the dry matter of the ration. This amounts to about 25 per cent urea 
nitrogen in the entire ration. 

Loosli and McCay (4) found that calves as young as two months were 
able to grow on a ration containing about 75 per cent of the total nitrogen 
from urea. Johnson et al. (3) found that for sheep the biological value for 
urea was about 62. 

Goss (1) gives a good discussion of the mechanism involved in converting 
urea to protein in the ruminant. He concludes that urea may replace part 
of the protein in basal diets containing insufficient protein to maintain nitro- 
gen equilibrium, and adds that considerable work must be done before op- 
timum conditions for the use of urea are understood. 

Mills et al. (5) state ‘‘the effect of various ration constituents or the 
efficiency and rate of urea utilization should be thoroughly studied so that 
when and if urea becomes a practical nitrogen source for the farmer, urea- 
containing rations could be intelligently constructed to obtain the best re- 
sults with as little waste as possible.’’ 

The protein shortage which developed in 1943 made it advisable to use 
urea before all the questions had been answered. The work reported here 
was undertaken in an effort to further the data on the use of urea as it is 
used in commercial dairy rations. The part of the work completed so far 
reports on the effect of urea on milk production, milk composition, palatabil- 
ity of feed and general health of the cow. 
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Of the herds available to us for a feeding test, there was one that was out- 
standing. It consisted of about 30 registered Holsteins owned by a small 
local college. Last year, the third consecutive vear on official test, the herd 
average was 437 pounds of butterfat and 12,933 pounds of milk. The herd 
is under the constant care of a dairy manager and has been free from tuber- 
culosis, brucellosis and mastitis. 

Seven cows in one section of the milking barn were chosen for the test 
group. It was judged ufwise at that time to place more than this number 
on a ration that might give unfavorable results. The cows in this group 
were near the herd average in age and previous production, and had fresh- 
ened between September and November, 1943. The rest of the herd received 
the control ration. Fifteen cows near the herd average of production and 


TABLE 1 


Dairy ration grain concentrate formulae 


Control Test ration 
ation | Nov. | Dee. | Jan. | Feb. March | April | May 
Corn meal ....... . 400 400 400 400 400 
Wheat bran ....... 250 250 250 250 250 
Distillers’ grain 400 400 400 400 300 
Corn gluten feed 350 200 100 “ein 
Crimped oats ... 200 200 200 200 | 200 
Yellow hominy 310 400 490 580 | Same | Same | Same 
Crystal urea 35 42 50 60 
Soybean oil meal...... 200 
Molasses as 140 140 140 140 140 
Limestone 20 20 20 20 20 
Bonemeal r 20 25 28 30 30 
Todized salt 20 20 20 20 20 
, ENE er 2000 | 2000 | 2000 | 2000 | 2000 | 2000 | 2000 


age, freshening between September and November, were chosen for record 
comparisons. The cows were milked twice a day and the milk weighed. All 
silage, hay and grain concentrates were weighed at each feeding. 

Table 1 shows the formulae for the grain concentrate used in the test and 
control rations. The average chemical composition is 20.6 per cent protein, 
4.5 per cent fat, 7.2 per cent fibre. The whole herd has been on the control 
ration since October, 1941. On November 1, 1943, the test group was given 
a mixture in which 35 lbs. urea, 310 lbs. homony and 5 Ibs. bonemeal replaced 
200 lbs. soybean oil meal and 150 Ibs. corn gluten feed. This kept the levels 
of protein (N x 6.25), fat, fibre and total digestible nutrients the same as in 
the original ration. In December, 100 pounds of corn gluten feed was omitted 
from the test ration; and 7 pounds urea, 3 pounds bonemeal and 90 pounds 
of hominy were added. On January 1, 1944, the entire 350 pounds of gluten 
feed was omitted, with urea and hominy feed making up the difference in 
protein and other nutrients. This made the non-protein nitrogen 36 per 
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cent of the total. On February 1, 100 pounds of distillers grains was 
omitted, with urea and hominy added to make the non-protein 43 per cent of 
the total. "The test group bas continued on this ration up to the present time. 


UREASE ACTIVITY IN SILAGE 


The feeding plan for this herd is quite common to most farms in this sec- 
tion of the country. Cattle are on pasture or in the ‘‘tramp’’ shed except 
during the milking period. In the early part of the afternoon, when most 
of the help is available, silage is weighed out and put into the manger. 
Then the grain concentrate is weighed out and placed on top of the silage. 
In the middle of the afternoon the cows come into the milking barn and to 
their stanchions. The question was raised as to whether urea in the grain 
concentrate would be stable during the one- or two-hour period in contact 
with the silage. 

Samples of different silages were brought into the laboratory and tested 
for urease activity. Soybean, alfalfa and corn silages were put into jars 
with urea and kept under practical feeding conditions. Water was added 
to some of these samples. An aliquot portion was taken from the jars at in- 
tervals and tested for free ammonia. When water was added and the 
material ineubated at 37° C., ammonia was detected in a few hours. How- 
ever, it took several days at ordinary room temperature with the original 
moisture content of the silage before ammonia was evident in the samples. 


PALATABILITY OF FEEDS 


During the seven months that urea has been available for dairy feeds, we 
have had some complaints of feed refusal and digestive disorders among 
cows on urea-containing feeds. Each of these complaints was investigated 
with the thought in mind that urea might be causing this trouble. Each 
case, however, was due to some other condition. Sometimes in returning to 
the milking ration from a fitting ration the cows refused the feed and re- 
mained off feed even when presented with a ration not containing urea. 

With the herd on test no trouble with palatability or off feed was ex- 
perienced during the entire period. On a group of six cows the feed was 
changed overnight, and each time the test ration or the control ration was 
consumed with equal relish. It is a well-known fact that Holsteins are not 
as particular in their feeding habits as Guernseys or Jerseys. A herd of 
Guernseys receiving a commercial ration containing no molasses was tested 
for its reaction to urea. Three per cent urea was added to this dried ration ~ 
and fed for four days. No cow in the herd showed any sign of refusing the 
feed. 

MILK COMPOSITION 


The butterfat content of the milk in the herd under consideration was: 
tested each month by the official tester for the Dairy Herd Improvement 
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Association. The percentage of butterfat in the test group averaged 3.3 per 
cent during the test period. The percentage of butterfat in the control 
group averaged 3.4 per cent. 

Three times during the test period protein tests were made on milk taken 
from the different groups. Each time the average milk protein in the test 
group was slightly higher than that in the control group, although individual 
tests varied by more than this difference. The overall average for milk pro- 
tein in the test group was 3.2 per cent, with that of the control group 3.0 per 
cent. 

MILK PRODUCTION 


The cows were milked twice a day and each milking was weighed to the 
nearest tenth of a pound. Average production for each cow during each 
month of the test is tabulated in table 2. The average per cow for the test 
group and the control group is very nearly the same for each month over the 
test period. The average for the seven months is 36 pounds per day for the 
test group and 35 pounds for the control group. 


DISCUSSION 

There is not much question that, over the short period of this test, urea 
can be used in dairy rations to replace part of the natural protein without 
unfavorable results. Milk production has been maintained in the test group 
at a level equal to that in the control group. Milk fat and milk protein in 
the test group agree with that in the control group within the limits of prob- 
able error. The results have been summarized in table 3. 


TABLE 3 


Average daily milk production, milk composition and feed consumption 
on the test and control rations 


Number of cows fed 


Test ration _| Control ration 
7 15 
Number of days in period 210 210 


Daily feed, pounds 


Concentrates 10.8 10.5 

Silage 21.4 21.4 

Daily milk, pounds ... = 36.0 35.0 

Per cent of fat sia 3.3 3.4 

Per cent of protein ........... ema 3.2 3.0 
Weight, poumds—April 1443 1382 
June ......... 1471 1411 


Gain . 28 29 


We do not know yet what these results may be over a longer period of 
time. The feeding requirements at a given level of production can be 
calculated. For example, the cows on test producing an average of 36 
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pounds of milk a day, with an average protein content of 3.2 per cent, 
would need 1.15 pounds of protein. Add to this the protein requirement 
for maintenance, which is 0.9 pounds a day for cows of this weight, and you 
get a total daily requirement of 2.05 pounds of protein. By using Morrison’s 
figures of protein digestibility, these cows received 2.3 pounds of digestible 
protein a day. However, if urea were not available as a source of protein or 
if the protein intake per day were figured without urea, each cow would 
receive 1.6 pounds a day digestible protein. This would leave the cow 
deficient to the extent of about 0.5 pound protein a day. It would not take 
long at this level for the cow to show some evidence of deficiency, either in 
decreased production or in loss of weight. Of course, the accepted figures 
for maintenance over a short period may be considerably lower than now 
estimated, but it would have to go down to 0.3 pound digestible protein a day 
per 1000 pounds weight, before this deficiency would be corrected. 

One of the cows in the test group aborted a five-month-old fetus. The 
reason for this could not be determined. A veterinarian’s report on the 
herd showed normal embryonic development and weight' between April and 
June. The cows in each group had maintained milk production and gained 
an average of 28 pounds during these two months. 

The whole herd on test did not give as good results as the previous years’ 
records would indicate. One reason for this is that the cows were milked 
only twice a day, whereas three milkings per day had been the practice in 
past years. Another reason may be the low quality of hay availabie. The 
alfalfa stand had been overrun with orchard grass, giving the hay a high 
fibre content and a lower T.D.N. value. These tests are continuing and will 
include records from all the cows in the herd, some of which have production 
figures of 23,000 pounds a year. 


SUMMARY 


1. Urease activity was observed in all silage samples tested; but under 
average conditions of time, temperature, and moisture there was no practi- 
eal destruction of urea when added to a dairy ration and placed over the 
silage in the manger. 

2. No condition of unpalatability or digestive disorder in any commercial 
or test ration containing urea could be traced to the use of this ingredient. 

3. The percentage of butterfat and protein in the test group and in the 
control group did not differ significantly. 

4. Milk production during the first seven months of lactation was the 
same in the test group as in the control group. 
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GREENLEAF, FREDERICK M., 1724 Con- 
gress St., Allentown 
Grow, WALTER, Mgr., Fluid Milk Plant, 
265 Beech St., Pottstown 
GUERRANT, N. B., Pennsylvania State 
College, State College 
HAMoR, WILLIAM A., Mellon Inst., 4400 
Fifth Ave., Pittsburgh 
HEBERLIG, G. WAYNE, 575 N. Plum 8t., 
Lancaster 
HIDINGER, ORVIS, 204 Times Bldg., Penn. 
Ave. & Spruce St., Scranton 
Horn, Davin W., Box 666, Bryn Mawr 
JAGGARD, GEORGE, 2300 Locust St., Phila- 
delphia 
JONES, P. D., Dairy Dept., Pennsylvania 
State College, State College 
JOSEPHSON, D. V., 724 W. Nittany Ave., 
State College 
WituiaAmM H., 3496 N. 3rd S8t., 
Harrisburg 
*KEEN, RopertT H., Queen Dairy Co., 
Ine., 413-19 8, Queen St., Lancaster 
KELLY, THOMAS, 110 Llandaff Rd., 
Llanerch 
Keyes, Everett A., Dept. of Dairy 
Husb., Pennsylvania State College, 
State College 
Kineore, JAMES, R. D. #1, Northampton 
*KInG, CLIFTON J., Box 25, Dayton, Arm- 
strong Co, 
Lane, Jutius F., 304 E. Meehan Ave., 
Mt. Airy, Philadelphia 19 
LAUGHLIN, JOHN, Menzie Dairy Co., 1909 
River St., McKeesport 
LAWHORN, Rosert K., 397 E. Upsal 8t., 
Philadelphia 19 
McFARLAND, LT. GARDNER C., 0-558812, 
59th O.T.B., Carlisle Bks., Carlisle 
McGRAIL, GERALD, 27 Ellengowan S8t., 
Shenandoah 
MELIcK, LARvE T., 730 Bellaire Ave., 
South Hills Branch, Pittsburgh 26 
MILLER, GILES P., R. D. #3, Norristown 
NAGEOTTE, JOE, Dairy Ext., Pennsyl- 
vania State College, State College 
OLMSTEAD, R. H., Dairy Bldg., Pennsyl- 
vania State College, State College 
Orto, B. FRANK, Otto Suburban Dairy, 
Inc., Box 4198, Bellevue, Pittsburgh 
*PARKHURST, RAYMOND T., Flory Milling 
Co., Bangor 


i 
. 
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PARKIN, IvAN E., Room 213, Dairy Ex- 
tension, State College 

PRATT, HAROoLp T., Philadelphia Dairy 
Prod. Co., 4th & Poplar Sts., Phila- 
deiphia 

RaBiLD, HELMER, Titusville Dairy Prod. 
Co., Titusville 

RIcHARDS, JOHN H., Meadow Gold 
Dairies, Ine., 126 Denniston Ave., 
Pittsburgh 

*RoHLF, JOHN A., Farm Journal, Inc., 
Washington Square, Philadelphia 5 

ROLAND, CHARLES T., Calgon, Ine., P. O. 
Box 1346, Pittsburgh 

Ross, Ricuarp H., 249 Pugh St., State 
College 

Sampey, J. J., Abbotts Dairies, Inc., 
238 Lombard St., Philadelphia 

ScHWARTZ, CHARLES, 6601 Landview St., 
Pittsburgh 17 

SIDELMAN, I. O., 213 Dairy Bldg., State 
College 

Spur, BERNHARD, 4317 Spruce St., Phila- 
delphia 

Swope, W. D., Pennsylvania State Col- 
lege, State College 

THoMPSON, HowArp L., 1018 Avacoll 
Ave., Greentree, Pittsburgh 

URBACH, CHARLES, Children’s Hospital, 
18th & Bainbridge Sts., Philadelphia 
46 

WALTz, R. G., Post Office Bldg., Norris- 
town 

WetcH, R. C., ¢/o Wilbur-Suchard 
Chocolate Co., Lititz 

WELCH, R. R., Div. of Agr. Ext., Penn- 
sylvania State College, State College 

Witson, H. KENNETH, Sylvan Seal Milk, 
Ine., 612 S, 24th, Philadelphia 

WooLMAN, HENRY N., JR., Bonticu Farm, 
Paoli 

ZIMMERMAN, JOSEPH A., Lehighton 


Subscribers: 
Boarp or HEALTH, Township of Lower 
Merion, Montgomery Co., Ardmore 
BUCKNELL UNIVERSITY, CARNEGIE LI- 
BRARY, Lewisburg 

Eaton, Mrs. A. K., Abbotts Dairies, 
Ine., 3041-43 Chestnut St., Phila- 
delphia 

Foop INSPECTION DIvIsION, City Hall, 
Reading 

FREE LIBRARY OF PHILADELPHIA, Peri- 
odical Dept., Middle City Sta., Phila- 
delphia 

H. J. He1nz Co., 1062 Progress St., N. S., 
Pittsburgh 


LEWISBURG PENITENTIARY, Att.: Libra- 
rian, Lewisburg 

MEDICAL SUPPLY OFFICER, 36-004, Medi- 
eal Field Service School, Carlisle Bar- 
racks 

PENNSYLVANIA STATE COLLEGE, Agric. 
Library, State College 

PENNSYLVANIA STATE COLLEGE, Animal 
Nutrition Reading Room, State College 

PiTtsBuRGH District DAIRY COUNCIL, 
451 Century Bldg., Pittsburgh 22 

PHILADELPHIA COLL. OF PHARMACY & 
SciENCE, 43rd St. at Woodland & 
Kingsessing Aves., Philadelphia 

ROSEDALE Dairy Co., INc., New Berlin 

SHEARER, PAuL B, & Co., 1226 Leopard 
St., Philadelphia 

STERLING MILK, INc., 3330 Peach St., 
Erie 

UNIV. oF, PENNSYLVANIA, Library, Phila- 
delphia 4 

VeT., MEDICAL FIELD SERVICE SCHOOL, 
Carlisle Barracks 

VET., NEW CUMBERLAND ARMY SERVICE 
Forces Depot, New Cumberland 

WEBSTER, WALTER, Breyer Ice Cream Co., 
43rd St. below Woodland Ave., Phila- 
delphia 

WynpMoor Sus-BRANcH, U. S. D. A. 
LIBRARY, Eastern Regional Res. Lab., 
Chestnut “Hills Sta., Philadelphia 


Associate Subscribers: 


CLovER Farms Dairy Co., Inc., R. D. 
#2, Reading 

GALLIKER, Lous, Galliker Ice Cream Co., 
453 Franklin St., Johnstown 

LAUDENSLAGER, C. M. J., Philadelphia 
Dairy Prod. Co., Inc., 45th & Parrish 
Sts., Philadelphia 

Mover, V. C., Supplee-Wills-Jones Milk 
Co., 1523 N. 26th St., Philadelphia 

PETTIBON DAIRY Co., 387 Connecticut 
Ave., Rochester 

St. LAWRENCE Dairy Co., 221 8. 9th St., 
Reading 

SIEKKINEN, Uvuno, 456 Lorain St., 
Sharon 

Staz, JOHN M., Supplee-Wills-Jones Milk 
Co., 1523 N. 26th St., Philadelphia 

THompson, H. L., Harmony Dairy, 
Western Ave. & Fulton St., Pittsburgh 


Student Affiliates: 


DeREICcH, J. E., Theta Chi Fraternity, 
State College 

Kasner, E, J., A.S., U.S.N.R., Barracks 
37, State College 


ISLAND 


Members: 
CAMPBELL, M. H., Kingston 


* New member. 


Subscribers: 


Depr, or MILK INSP., City of Provi- 
dence, Charles Chapin Hosp., Provi- 
dence 
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HEALTH LIBRARY, 364 State Office Bldg., R. I. State CoLitece Lisprary, Green 
Providence Hall, Kingston 
RuMForp CEREMICAL WorKs, Rumford 
SouTH CAROLINA 
Members: 


CatucarT, L., Sandhill Expt. Sta., 


Rt. 3, Columbia 


GOoDALE, B. E., Clemson Agric. College, 


Clemson 


*HAMILTON, G. R., Box 1619, Greenville 
HELLAMS, J. I., Greenwood Creamery 


Co., Greenwood 


Hvur.ey, W. C., State College, Orange- 
burg 
LAMAstTER, J. P., Dairy Dept., Clemson 


Subscribers: 


CLEMSON COLLEGE LIBRARY, Clemson 
VeT., CHARLESTON P. O, E., Charleston 


SoutH DAKorTa 


Members: 


BREAZEALE, D. F., Dairy Husb. Dept., 


8. D. State College, Brookings 
Cave, R, A., 8. D. State College, Brook- 


ings 

Haines, A, L., R. R. #2, Box 44, Rapid 
City 

*JOHNSON, LESLIE E., Agric. Expt. Sta- 
tion, Brookings 


Otson, T. M., College of Agric., Brook- 
ings 

TormAN, C. C., Dairy Dept., 8. D. State 
College, Brookings 


Subscribers: 
South Dakota STATE COLLEGE, Brook- 
ings 
Univ. or SoutH Dakota, Library, Ver- 
million 


TENNESSEE 


- Members: 


Brew, JAMES D., 2023 Terrace Ave., 
Knoxville 

DETCHUM, CHARLES, Southern Dairies, 
Ine., Knoxville 

Epwakrps, L. S., Box 419, Nashville 

FRIEND, L, F., 1497 Union Ave., Unit 4, 
Memphis 

GARRECHT, HUBERT, 1834 Cowden Ave., 
Memphis 

Harrison, T. B., College of Agric., Univ. 
of Tennessee, Knoxville 

Hutton, C. A., Ext. Dairyman, P. O. 
Box 1071, Knoxville 

NAIvE, J. B., Beverly Hills Sanatorium, 
Knoxville 

NEAL, WAYNE, Security Mills, P. O. Box 
671, Knoxville 


ReEAves, C, W., Agric. Ext. Services, 
Univ. of Tennessee, Knoxville 

Rogers, L. R., Security Mills, Knoxville 

VANHorn, A. G., Lewisburg 

WyvtlE, C. E., Dairy Dept., Univ. of Ten- 
nessee, Knoxville 


Subscribers: 


Amott, A. L., Borden Southern Co., 618 
Cotton States Bldg., Nashville 

UNIVERSITY OF TENNESSEE, Agric. Li- 
brary, Knoxville 

UNIVERSITY OF TENNESSEE, Library, 
Knoxville 

VET., MEMPHIS ARMY SERVICE FORCES 
DEPOT, Memphis 


TEXAS 


Members: 
ARBUCKLE, W. 8., Texas A. & M. College, 
Dairy Dept., College Station 
Buiosser, O/C T. H., A.S.N., 35329359, 
Co. K, Class #38, MAC OCS, Platoon 
#1, Camp Barkeley 
*BuRNs, CHARLES F., 220 N. Highland 
Ave., Sherman 
DARNELL, A. L., College Station 
FouRNELLE, Capt. H. J., Station Hos- 
pital, Camp Wolters 
GIBSON, G. G., Rt. 7, Neale Farms, Waco 
HARMON, LAURENCE G., Dept. of Dairy 
Mfrs., Texas Tech. College, Lubbock 
Homeyer, W. C., Houston Milling Co., 
Inc., P. O. Box 3012, Houston 
* New member, 


KiILGorE, J. P., 1110 Holcomb St., 
Brownwood 

McCasKILL, F. A., Snowhite Creameries, 
Box 191, Big Spring 

MeETzGER, JAcoB, 3115 D’Amico St., 
Touston 6 

MILLER, KENNETH P., 1701 Hickory St., 
Abilene 

Moorz, A. V., Dairy Dept., Texas A. & 
M. College, College Station 

PEDERSON, M. G., ¢/o Price ’s Creameries, 
Ine., El Paso 

Price, Ropert B., Midwest Dairies, Inc., 
Box 1572, El Paso 

*PRITCHARD, ARTHUR, Borden Co., Ama- 
rillo 
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RENNER, K. M., Texas Tech. College, 
Lubbock 

*ROSENBERGER, W, 1114 N, Lancaster, 
Dallas 

SHEPARDSON, C, N., Dept. of Dairy 
Husb., Texas A. & M. College, College 
Station 

SHERWOOD, S/Ser. D. H., 1849 S. U., 
Camp Swift 

SHEURING, JOHN, San Antonio Aviation 
Cadet Center, San Antonio 

SPIVEY, JAMES, Grisham Ice Cream Co., 
Corpus Christi 

*THOMPSON, OLIVER W., Extension Ser- 
vice, College Station 

*WILLINGHAM, J. J., Meadowlake Food, 
Ine., Sherman 


Subscribers: 


STEPHEN F. AUSTIN STATE TEACHERS 
COLLEGE, Library, Nacogdoches 

BorpEN COMPANY, 1801 Leonard St., 
Dallas, Att.: N. W. Lamb 

Burrus FEED MILLS, Dallas 

COPELAND, O. C., Texas A. & M, College, 
Agric. Expt. Station, College Station 

DeEPoT PROPERTY OFFICE, Chem. Lab., 
S8.A.G.D., Ft. Sam Houston 

Fort Worth Branca, U. 8. D. A. Lis., 
c/o Ft. Worth Public Library, Ft. 
Worth 

LAMAR CREAMERY Co., 30 E. Houston 
St., Paris 

Texas AGric. COLLEGE, Library, 
Arlington 


PENN, FRED, 4400 Preston Rd., Dallas 

PRAIRIE VIEW STATE COLLEGE, Prairie 
View College 

Pustic Lisrary, Ft. Worth 

SHULL, HUBERT, City Hall., Texarkana 

Situ, W. A., 223 8S, 25th St., Paris 

Stare Dept, oF HEALTH, Bur. of Labs. 
Library, P. O. Box 1145, Austin 2 

Texas A. & M. COLLEGE, Library, Col- 
lege Station 

TEXAS TECHNOLOGICAL COLLEGE, Library, 
Lubbock 

TRANSIT GRAIN & COMMISSION Co., Chief 
Lab. Dept., Fort Worth 

Univ. or TEXAS, Library, Serials Acqui- 
sitions, Austin 

Univ. or TEXAS, Library, Medical 
Branch, Galveston 

UNcLE JOHNNY MILLs, Att.: E. A. 
Fallin, P. O. Box 235, Houston 

VetT., Hope, ElGHTH SERVICE COMMAND, 
Santa Fe Bldg., Dallas 2 

Vet., EIGHTH SERVICE COMMAND LAB., 
Ft. Sam Houston 

VetT., Ft. WorTH Q.M. Depot, Ft. Worth 

Ver., SAN ANTONIO ARMY SERVICE 
Forces Depot, Grayson St. Sta., San 
Antonio 


Associate Subscribers: 
CARNATION Co., P. O, Box 914, Houston 1 


Student Affiliates: 


BILENKER, Pvt. E. N., Co. C, U-19, 
8.M.D.T.-W.B.G.H., El Paso 


UTAH 


Members: 

Anperson, H. D., Ephraim 

BATEMAN, GEORGE Q., Utah State Agric. 
College, Logan 

CAINE, GEORGE B., Utah Agric. College, 
Logan 

Curtis, L, R., 2184 Oneida St., Salt Lake 
City 5 

Lams, D. O., Arden-Sunfreze Creameries, 
1030 S. Main St., Salt Lake City 

Morris, A. J., Dept. of Dairy Husb., 
Utah State College, Logan 


*POWELL, ALFRED H., ¢/o Morning Milk 
Co., 505 Continental Bank Bldg., Salt 
Lake City 

RicH, LyMAn A., U.S.A.C., Extension 
Service, Logan 


Subscribers: 
BRANCH AGRic. COLLEGE OF UTAH, Li- 
brary, Cedar City 
Utan Agric. COLLEGE, Library, Logan 
Vet., UTAH ARMY SERVICE FORCES DEPOT 
Ogden 
BRIGHAM YounG UNIV., Library, Provo 


VERMONT 


Members: 


*ALDRICH, ROLAND W., Idlenot Farm 
Dairy, Springfield 

ALLEN, Nat N., Dept. of Animal & Dairy 
Husb., Univ. of Vermont, Burlington 

BowEN, CLARK H., Bellows Falls 

BrREMER, Harry E., Dept. of Agric., 
State House, Montpelier 

CAMBURN, O. M., Vermont Agric. Expt. 
Sta., 489 Main St., Burlington 


* New member, 


CONKLIN, C. T., Secy., Ayrshire Breeders 
Assn., Brandon 

CorLey, Ropert T., Box 92, Morrisville 

ELLENBERGER, H. B., Univ. of Vermont, 
Burlington 

EVANS, RALPH F., Essex Center 

FRAYER, JAMES M., Vt. Agric. Expt. Sta- 
tion, 489 Main St., Burlington 

*GILMORE, JOHN, 489 Main St., Burling- 
ton 


CIRCULATION OF 


HAMLEN, C. L., St. Albans Coop. Cry., 
St. Albans 

HERREID, ERNEST, Univ. of Vermont, 
Burlington 

Jupp, STANLEY G., Vermont State School 
of Agric., Randolph Center 

LILLEY, CHARLEs M., Marshfield 

LOVELAND, E. H., 489 Main St., Bur- 
lington 

ALDEN §&., c/o A. D. Pease 
Grain Co., Burlington 

NEWLANDER, J. A., Univ. of Vermont, 
Burlington 

Norton, H. W., JR., Secy., Holstein- 


THE JOURNAL 1053 


Friesian Assn. of America, Brattle- 
boro 

WARNER, WILLIAM K., 96 Colchester 
Ave., Burlington 

WHITTAKER, ToM P., Ayrshire Breeders’ 
Assn., Brandon 

WHITMAN, Dana W., Colchester 

WILLIAMS, N. KENNETH, Dept. of Ani- 
mal Husb., Univ. of Vermont, Bur- 
lington 


Subscribers: 


StaTE COLLEGE oF AGric, Dairy Dept., 
489 Main St., Burlington 


VIRGINIA 


Members: 


*ARRASMITH, JAMES F.., Box 630, Alex- 
andria 

BusseEy, J. C., Southern Dairies, Rocky 
Mount 

Carson, E, W., County Agent, Rocky 
Mount 

CLINE, STANLEY B., 2000 4th Ave., Rich- 
mond 

CONNELLY, R. G., Dept. of Dairying, Col- 
lege of Agr., Blacksburg 

Dickson, R. W., Secy., State Milk 
Comm., 1203 E. Broad St., Richmond 

FLESHMAN, C. L., Lynchburg Dairy, 
Ine., Lynchburg 

FuLora, CARROLL C., Dairy Bldg., V. P. I., 
Blacksburg 

GREGG, V. L., 3419 Valley Drive, Alex- 
andria 

GREENBANK, GEORGE R., 632 24th St., S., 
Arlington 

HANSEN, P. ARNE, U.S. Fish & Wildlif« 
Service, Hampton Inst., Hampton 

*HAsTINGS, WALDON H., Lindsey-Robin- 
son & Co., Inc., Roanoke 3 

HERMANN, Louis F., 877 N. Abingdon 
St., Arlington 

Hotpaway, C. W., Dept. of Dairy Husb., 
V. P. I., Blacksburg 

KENNEDY, G. 8., Municipal Bldg., Roa- 
noke 

KRiLL, I. R., Southern Maid, Inc., Bristol 

MALLORY, T. E., Bland 

MILLER, W. C., Garst Bros. Dairy, Roa- 
noke 

*OmmMoptT, B. J., 2702 Valley Dr., Alex- 
andria 


PFALZGRAF, RENE D., Hollins 

*PomeEroy, C. J., JR., Mirador Farm, 
Greenwood 

Pratt, Avery D., Dairy Dept., V. P. L., 
Blacksburg 

REAvVES, P. M., V. P. I., Blacksburg 

RENNIE, FRANK F., JR., 1810-12 W. Main 
St., Richmond 

STroBeL, Capr. D. R., O-390416, 4035 
20th St., N., Arlington 

TOWNLEY, Rost, C., Group 504, Amph. 
Training Base, Little Creek 

TRELOGAN, Harry C., 6025 N, 18th St., 
Arlington 

WHITHAM, Set. GEORGE, Co. D., 1st Bn. 
(Prov.), Newport News Command 
HRPE, Newport News 

WriGut, DEAN A., Ninovan Farms, Gor- 
donville 


Subscribers: 


AGrRic, EXPERIMENT STATION, Agric. 
Branch Library, Blacksburg 

Howe, Etuior L., Mount View Farm, 
Rt. #1, Mt. Solon 

MEDICAL COLLEGE OF VIRGINIA, Library, 
Richmond ‘ 

RICHMOND Dairy Co., 314-32 N. Jeffer- 
son St., Richmond 

SOUTHERN Dairies, INc., Norfolk 

THOMPSON, LESLIE R., S/2, Library, 
Ship ’s Co., Camp Peary 

VET., FRONT ROYAL Q.M. Depot (Re- 
mount), Front Royal 

VET., RICHMOND ARMY SERVICE FORCES 
Depot, Richmond 12 

VIRGINIA-CAROLINA CHEM. CorP., Chemi- 
eals Div., P. O. Box 667, Richmond 


WASHINGTON 


Members: 


ANDREWS, GEORGE, 323 Methow, We- 
natchee 

Beck, A. J., Walla Walla Dairymen’s 
Assn., Walla Walla 

BENDIXEN, H. A., Dept. of Dairy Husb., 
Washington State College, Pullman 


* New member. 


Buioom, 8/Ser. A. JAMEs, JR., 9th S. C. 
Lab., Ft. Lewis 

Boney, M. M., Box 157, Bellingham 

Bricut, Set. Howarp L., 38269120, 625 
Q.M. Ldry. Co., A.P.O. 986, ¢/o P.M., 
Seattle 

CowAN, ROBERT, 635 Elliott Ave., W 
Seattle 99 
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DaAHLBerG, A, O., 2500 W. Viewmont 
Way, Seattle 

DEANE, DARRELL, 1610 8th St., Anacortes 

ELLINGTON, E. V., Dept. of Dairy Husb., 
«Washington State College, Pullman 

Gaiser, J. L., Yakima Dairymen’s Assn., 
Yakima 

GIBERSON, EBERT, 3719 S. 8th St., Ta- 
coma 6 

Gotpine, N. S., Dairy Husb, Dept., 
Washington State College, Pullman 

GRAHAM, RUSSELL A., 400 Sth St., N., 
Seattle 

*HARLAND, HERBERT A., Dept. of Dairy 
Husb., Washington State College, Pull- 
man 

HILu, Orro J., Washington Coop. Egg & 
Poultry Assn., 201 Elliott Ave., W. 
Seattle 99 

Knorr, J. C., Dairy Dept., Washington 
State College, Pullman 

LARSON, HaAroLp, Rt. #1, Box 56, 
Lynden 

LUNDQUIST, NORMAN §S., Dept. of Dairy 
Husb., Washington State College, Pull- 
man 

MacKeEnziE, F. B., 111 W. Massachu- 
setts, Seattle 4 

Marcy, T/5 C. S., A.S.N., 35393151, 184 
Sta. Hospital, A.P.O. 937, c/o P.M., 
Seattle 

Meeks, BENTON, Smith Bros. Dairy 
Farm, R. R. 4, Kent 

MILLER, DoNnALp, R. F. D, #1, Box 257, 
Redmond 

Moore, Georce R., Rt. 2, Walla Walla 

MorGan, 1225 Indian St., Belling- 
ham 

Netson, M/Ser. Roy W., 37111441, Co. 
*¢C,’? 157th M.T.B., Ft. Lewis 


? 


WEST 


Members: 

Bowtine, G. A., Dairy Dept., West Vir- 
ginia Univ., Morgantown 

Estey, KENNETH J., Oglebay Hall, W. 
Va., University, Morgantown 

HEEBINK, GERALD, W. Va. Dairymen’s 
Assn., Oglebay Hall, Morgantown 

HENDERSON, H. O., West Virginia Univ., 
Morgantown 

MANUS, Louts J., Dept. of Dairy Husb., 
Univ. of W. Va., Morgantown 


PALMER, W. Horace, Box 250, Steila- 
coom 

*PHILLIPS, J. E., P. O. Box 22, Spokane 

Poston, CeciL A., Rt. #7, Spokane 

Prouty, C. C., Washington State Col- 
lege, Pullman 

RUSSELL, JAMES, Kitsap Dairymen’s 
Assn., P. O. Box 314, Bremerton 

SWEETING, BERT, Medosweet Dairies, Ta- 
coma 

UstTLEeR, GEORGE H., c/o Angeles Coop. 
Creamery, Port Angeles 

WALDO, D. R., Box 211, Rt. 1, Mt. Vernon 

Wo.serG, F, B., Western Washington 
Expt. Sta., Puyallup 


Subscribers: 


GiLpow, E, M., Carnation Milk Farms, 
Carnation 

Graves, L. O., Fairmont Dairy, 95 
Stewart St., Seattle 

GROTH, ARTHUR E., 2429 29th Ave., W., 
Seattle 99 

SkKAgir COUNTY DAIRYMEN’s ASSN., Mt. 
Vernon 

HEALTH DEPT., 300 Public Safety Bldg., 
Seattle 

SEATTLE Pustic LipraRy, Periodical 
Dept., 4th Ave. & Madison St., Seattle 

SPOKANE PuBLic Liprary, Spokane 9 

UNIVERSITY OF WASHINGTON, Library, 
Seattle 5 

VeET., NINTH SERVICE COMMAND LAB., 
Ft. Lewis 

VET., SEATTLE ARMY SERVICE FORCES 
Depot, Seattle 

VeT., SEATTLE P. O. E., 1519 S. Alaskan 
Way, Seattle ‘ 

WASHINGTON STATE COLLEGE, . W. 
Foote, Libr’n, Pullman 


VIRGINIA 


PoRTER, CLYDE C., Lesage 

REEVES, C. V., 3 Clay Ave., Elm Grove, 
Wheeling 

VAN LANDINGHAM, A. H., Agr’l Expt. 
Station, Morgantown 


Subscribers: 


WEstT VIRGINIA UNIV., Library, Morgan- 
town 


Associate Subscribers: 


IMPERIAL IcE CREAM Co., Parkersburg 


WISCONSIN 


Members: 
ANDERSON, OLIN, Consolidated Badger 
Co-op., Shawano 
BARNETT, Scott, 7305 23rd Ave., Ke- 
nosha 


BeErRTONASCO, E. T., Stella Cheese Co., 


Cumberland 


* New member. 


BLOcKOWIA4K, B. L., 2934 8. Ninth St., 
Milwaukee 

Boustept, Gus, College of Agric., Agri- 
cultural Hall, Madison 

BoncyK, CLEMENT J., S. Superior St., 
Antigo 

BRAKEL, WILLIAM J., 208 S. Maple St., 
Oconomowoe 


q 
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Brown, L. W., Dairy & Food Control 
Lab., Chemistry Bldg., Univ. of Wis., 
Madison 

Buck, CHARLES, 723 18th Ave., Monroe 

BusH, M. G., Wheeler Corp., 200 N. 
Broadway, Green Bay 

CALL, ARA O., Western Condensing Co., 
Appleton 

CARLSON, JOHN A., 125 S. Elm S8t., Dela- 
van 

*CHRISTOFFERSON, T., Dairy Co-op. Assn., 
Juneau 

CRAMER, A. J., 1642 Monroe St., Madison 

EREKSON, ARTHUR B., 30 Mead St., Ply- 
mouth 

Fasricius, N. E., Golden State Co., Box 
167, Ladysmith 

Farrark, Ropert R., 366 N. Main St., 
Mayville 

Frutz, Frep, Lakeshire Marty Co., Mon- 
roe 

Fick, HAroup F., Box 221, Viola 

FRAZIER, WILLIAM C., College of Agric., 
Univ. of Wisconsin, Madison 

FREIDEL, Epw. H., c/o Shefford Cheese 
Co., Green Bay 

*Fritz, Eart A., 4109 N. 35th St., Mil- 
waukee 

Hates, M, W., Chr. Hansen’s Lab., Inc., 
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spectors 
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ABSTRACTS OF LITERATURE 
BOOK REVIEWS 


387. Annual Review of Biochemistry. Volume 13. Published by Annual 
Reviews, Inc., Stanford University P. O., Calif. 27 sections includ- 
ing indexes. 795 pages. $5.00. 


As in previous volumes, Annual Review of Biochemistry is the hand- 
book whereby competent authors have the opportunity to review the recent 
developments in selected fields of biochemistry. The subjects of discussion 
and the authors are selected by an editorial board. In each of the reviews, 
the authors appraise, as well as review, the developments. Milk, being 
biologically complex, is related directly or indirectly to many of the sub- 
jects of discussion in Annual Reviews. Of the discussions of direct interest 
to those engaged in dairy research may be cited the following: Biological 
Oxidations and Reductions; Non-Oxidative Enzymes; Chemistry of: The 
Carbohydrates ; the Lipids, the Proteins and Amino Acids. Metabolism of : 
Carbohydrate; Fat; Proteins and Amino Acids. Mineral Metabolism; 
Water and Fat Soluble Vitamins; Nutrition; Nutritional Deficiecies of 
Farm Animals (by Huffman and Dunean of Michigan State College). 
Other sections are reviews on Steroids, Biochemistry of Nucleic Acids, 
Purines, and Pyrimidines, Chemistry of Hormones, Biochemistry of Malig- 
nant Tissue, “Alkaloids, Synthetic Drugs (Antispasmodies), Photo-Periodism 
in Plants, Chloroplast Pigments, Mineral Nutrition of Plants, Growth Regu- 
lating Substances in Plants, Biochemistry of Fungi, and Histochemistry. 
Annual Reviews is definitely the tool of the trained research worker, written 
in condensed, technical style. K.G.W. 


BACTERIOLOGY 


388. The Rapid Identification of Mucoid Hemolytic Streptococci of 
Possible Epidemic Origin. Masor Isapore Pmor, M.C., A.U.S. 
Amer. Med. Assoe. Jour., 125, No. 15: 1037. Aug. 12, 1944. 


A medium is described for the rapid isolation of mucoid strains of beta 
hemolytie streptococci (Streptococcus epidemicus) associated with milk- 
borne epidemics of sore throat and scarlet fever. Ascites fluid infusion 
blood.agar has been used, but ascites fluid is not always available. Difco 
dehydrated brain heart infusion prepared with 1.75 per cent agar furnished 
a satisfactory base for moist plates with 5 per cent human blood added. In 
12 to 24 hours, colonies appear large, mucoid, ameboid and confluent. In- 
fusion agar prepared with various peptones failed to bring out the large 
mucoid growth. Isolation is followed by grouping and typing of the 
cultures. 
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Of recently reported milk-borne outbreaks of sore throat and scarlet 
fever, now traced to serologically specific types of hemolytic streptococci, 
type 3 accounted for three outbreaks, types 2 and 17 for others. These types 
appear to be sources of epidemic strains, but no mention is made of any 
mucoid property. 

‘*The mucoid strains are particularly responsible for the bovine mastitis 
which is the source of epidemic milk-borne septic sore throat and scarlet 
fever. Experimentally, the mucoid strains ascend into the udder by simply 
smearing the teat and cause a similar mastitis. This aggressive property 
of the mucoid strains is further demonstrated by the frequency of their 
occurrence in otitis media, mastoiditis and meningitis complicating sore 
throat.”’ D.P.G. 


BUTTER 


389. Importance of Copper in Certain Color Changes in Butter. R. V. 
Hussone anp B. W. Hamner, Res. Lab., Sugar Creek Creamery 
Co., Danville, Ill. Food Res., 9, No. 4: 289. July—Aug., 1944. 
Additional evidence is presented of the ability of copper contamination 
of cream to cause bleaching of butter accompanied by tallowy flavor; also, 
evidence that copper contamination of wrappers, even in isolated spots, may 
initiate bleaching and oi-flavor, which will start adjacent to the spot and 
eventually spread to areas of the butter not contaminated with copper. The 
fact that, even when the butter is uniformly contaminated with copver, the 
bleaching begins at the surface is evidence of the importance of air as an 
accelerating agent in the reaction. F.J.D. 


CHEESE 
390. Some Factors Affecting the Behavior of Cheddar Cheese in Cook- 
ing. CATHERINE Personius, EpirH BoARDMAN, AND ANDRIANNA R. 


AUSHERMAN, Dept. of Home Econ., Univ. of Wis., Madison, Wis. 
Food Res., 9, No. 4: 304. July—Aug., 1944. 


The authors present evidence indicating that Cheddar cheese improves 
in cooking quality with curing, the improvement being more rapid in cheese 
of high moisture content and in the case of curd cured in hermetically 
sealed cans as compared with daisies. The soluble protein of the cheese also 
inereases with age, but there is no definite relationship between this factor 
and cooking quality. Low fat cheeses have poor cooking quality. 

The blending of cheese with liquids is affected by the pH and ion content 
of the liquid. At pH 5.8 and over, good dispersion is obtained. At pH 4.0 
to 5.0, the cheese tends to separate from the liquid in hard eurd-like par- 
ticles. High temperatures employed in preparation of cheese mixtures 
intensify the tendency of the cheese to mat, string, become tough and 
separate fat. F.J.D. 
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391. Salt Migration in Cheddar Cheese Curd and Its Effect on Moisture 
Content, pH and Bacteria! Content. W.H. Horecker anp B. W. 
Hammer, Iowa Agr. Expt. Sta., Ames, Iowa. Food Res., 9, No. 4: 
278. July—Aug., 1944. 

This study shows that cheese loses moisture rapidly at the surface of 
individual curd particles and in the interior of the particles during the first 
15 hours of pressing. The greatest loss is at the surface. Losses after 15 
hours are relatively small. The salt content of cheese is relatively high at 
the particle surface, at hooping time, and relatively low in the centers. 
During pressing, the salt decreases at the surface and increases at the cen- 
ter; and 24 hours after pressing, it is usually quite uniform throughout the 
particle. At miiling, the pH values are essentially the same at the surface 
and the center of the unsalted curd particles. When hooped, the surface 
values are slightly higher and the values at the center slightly lower. Dur- 
ing pressing, values at both places fall rapidly and gradually approach each 
other, until at 24 hours after pressing they are about equal. Changes in 
bacterial counts were not sufficiently definite in the study to be conclusive. 

In Cheddar cheese ripened four months, the distribution of moisture and 
salt was found to be fairly uniform. F.J.D. 


CHEMISTRY 


392. Human-Milk Fat. 1. Component Fatty Acids. T. P. Hitpircu 
AND M. L. Meara, Dept. of Indus. Chem., Univ. of Liverpool, En- 
gland. Biochem. Jour., 38, No. 1: 29-34. 1944. 

A limited amount of early and late lactation human-milk fat and a 
larger amount of saponified human-milk fat were analyzed by ester-frac- 
tionation to determine the various fatty acids contained therein. 

Their results show there is about an equal amount of saturated and 
unsaturated fatty acids in human-milk fat. Compared with cow-milk fat, 
it contains a relatively smaller percentage of the lower molecular weight 
fatty acids and a much larger percentage of the 18-carbon unsaturated 
fatty acid, this being unusually high for an animal fat. ‘‘Human-milk fat, 
in regard to its component acids, has more resemblance to a typical mar- 
garine fat-blend than to butterfat.’’ AOL, 


393. Adsorption of Riboflavin by Lactose. Influence of Temperature. 
ABRAHAM Leviton, Bur. of Dairy Indus., U. 8. Dept. Agr., Wash- 
ington, D.C. Indus. and Engin. Chem., Indus. Ed., 36, No. 8: 744. 

Aug., 1944. : 
This work follows an earlier paper on the influence of concentration. 
A knowledge of the influence of temperature furnishes a basis for the pro- 
duction of adsorbates (milk sugar containing adsorbed riboflavin) as by- 
products in the manufacture of lactose. To utilize the productive capacity 


. 
: 


A180 CONCENTRATED AND DRY MILK; BY-PRODUCTS 


of milk sugar plants for the manufacture of adsorbates, it is necessary to 
establish conditions for the controlled preparation of these adsorbates. The 
range of concentrations and temperatures studied include those which 
would be encountered in the manufacture of adsorbates from grain curd 
casein whey and are applicable to a wide range of operating conditions. 
In the commercial manufacture of lactose, even if all the riboflavin present 
in whey were adsorbed, a weak adsorbate would be obtained because the 
ratio between the quantity of lactose crystallizing from whey and the quan- 
tity of riboflavin in the whey is large. There is a critical riboflavin con- 
centration beyond which the degree of adsorption rises sharply and in- 
creases linearly at 5° and 28° C. with increasing concentration. The data 
are considered primarily from the standpoint of their practical application, 
but a number of problems of both theoretical and practical interest are 
discussed. B.H.W. 


394. Composition of Casein in Milk. G. A. RaMspELL ANnp E. O. WuirtiEr, 
Div. of Dairy Res. Labs., Bur. of Dairy Indus., Agr. Res. Admin., 
U.S.D.A., Washington, D. C. Jour. Biol. Chem., 154, No. 2: 413- 
419. 1944. 


Heretofore the analyses reported for casein have been on the basis of 
the acid-precipitated product. The authors have employed a new method 
to separate the calcium caseinate—calcium phosphate complex from milk— 
by means of a supercentrifuge. 

‘In the literature there is no analysis of the elementary composition 
of casein obtained by our procedure, and that the results check, as a whole, 
surprisingly well with analyses of casein obtained by acid precipitation is 
interesting evidence that the changes in physical character through the 
action of acid are not accompanied by a pronounced alteration in its per- 
centage elemental composition. However, the fact that the percentages we 
found for sulfur and phosphorous are somewhat higher than those obtained 
for casein repeatedly dissolved by alkali and precipitated by acid indicates 
that such treatment removes a portion of these elements from casein.’’ 

The authors report the complex containing 4.80% tricalcium phosphate 
and 95.20° calcium ecaseinate; and this calcium caseinate having the fol- 
lowing percentage composition: Calcium 1.18, Phosphorus 0.78, Nitrogen 
15.34, Carbon 52.29, Hydrogen 6.919, Sulfur 0.762, and Oxygen (by dif- 
ference) 22.73. 
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395. Evaporated Milk. Current Comment. Anonymous. Amer. Med. 
Assoe. Jour., 125, No. 12: 852. July 22, 1944. 


Physicians are urged to avoid prescribing evaporated milk by named 
brands. Reference is made to a survey of the distribution of evaporated 
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milk in which it was shown that the shortage proved to be not a shortage of 
evaporated milk but of certain favorite brands. Less-well-known brands 
were available but not moving. Instead of advising against changing 
brands, physicians can do a service to their patients and their country b» 
explaining to mothers that all brands of evaporated milk must meet federal 
standards. If the favorite or accustomed brand is not available, satisfac- 
tory results can be expected from the use of less familiar brands, provided 
consideration is given to whether the milk selected is irradiated or fortified 
with vitamin D. If the milk selected is not so fortified, supplementation 
of the diet or formula with this vitamin can be made separately. D.P.G. 


396. Retardation of Fat Autoxidation in Dried Milks. M. B. WiuiAm- 
son, Res. Labs., S.M.A. Corp., Chagrin Falls, Ohio. Food Res., 
9, No. 4: 298. July—Aug., 1944. 


Several antioxidants, rice bran concentrate, Avenex, tocopherols, hy- 
droxyquinone monobenzyl ether and 4,4-dehydroxydipheny! ether, tested 
for their potency on mixed fats, were found to be effective when the fats 
were incorporated into skim milk powder. Thiourea, normally without 
effect in protecting fats, showed antioxygenic powers for fats combined 
with skim milk in the dry form. The authors show this to be due to the 
presence of water and discuss the theory of this action. F.J.D. 


DISEASE 


397. Lactic Acid: A Corrosive Poison. E. Gorpon Youna anp Raupu P. 
SmirH, Depts. of Biochem. and Path., Dalhousie Univ., Halifax, 
N.S. Amer. Med. Assoc. Jour., 125, No. 17: 1179-1181. Aug. 26, 
1944. D.P.G. 


398. Mastitis. E. C. McCuniocn, A. A. SprepMANn anp O. J. State 
Col. of Wash. Ext. Cir. 75. 4 pages. April, 1944. 


A brief summary depicting, by means of cartoons and diagrams, the 
causes, spread, prevention, and control of mastitis. J.G.A. 
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399. Vitamins D and A in Alfalfa Hay. G. C. Watuis. South Dakota 
Agr. Expt. Sta. Cir. 53. 12 pages. June, 1944. 


Vitamin D develops as rapidly in small windrows as in the swath. Less 
vitamin D develops in large windrows than in the swath and small wind- 
rows, and still less in cocks. Most of the increase in cocks takes place in 
the outside lavers. 
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Carotene losses are much less from the windrow than from the swath. 
Losses are still less from cocks. 

Allowing the hay to wilt in the swath for a few hours and then raking 
it into small to medium sized windrows provides for rapid drying of the 
hay, encourages the development of as much vitamin D as the particular 
plants are capable of producing, and conserves a fair amount of carotene. 

Finishing the curing in cocks after partial drying in the swath and 
windrow tends to conserve more of the carotene but takes more time and 
labor and provides less vitamin D. 

Turning the windrows for the last half day or full day of curing in- 

creases the vitamin D content by about 100 International Units per pound 
as compared with unturned windrows. 
- The development of vitamin D in alfalfa hay by sunshine exposure is a 
comparatively slow process which continues gradually over a period of at 
least 6 or 8 days. The vitamin D content of hay could be increased by 
continuing the curing beyond the length of time necessary for proper dry- 
ing, but the losses in carotene and other valuable properties would more 
than offset the gains. 

Alfalfa hay probably varies between 300 and 1,000 International Units 
of vitamin D per pound, averaging about 500 to 600 units. 

Alfalfa varies from time to time in the amount and rate of vitamin D 
development induced by sunshine exposure. The reasons for such varia- 
tions are not known. J.G.A. 


400. The Intensity of Feeding as Related to Milk Production. T. A. 
Baker AND A. E. Tomuave. Del. Agr. Expt. Sta. Bul. 248. 15 
pages. June, 1944. 


Five groups of Holstein cows were fed maintenance rations plus allow- 
ances of total digestible nutrients for milk production equal to 82.2, 105.3, 
122.4, and 131 per cent of the Haecker standard, respectively. Substantial 
increases in production were obtained by feeding in excess of the Haecker 
standard. The amount of milk produced for each pound of total digestible 
nutrients fed was greatest at the lowest feeding level. The addition of a 
pound of nutrients produced the same increase in milk production at each 
higher level. For the most profitable milk production it can be conserva- 
tively recommended that the allowance of total digestible nutrients pre- 
scribed by the Haecker standard be increased by at least 20 per cent unless 
the cost of each added pound of total digestible nutrients is as great as the 
net cash return from 1.46 pounds of milk containing 4 per cent butterfat. 
Feeding digestible nutrients at different levels had no effect on the body 
weight or condition of the cows. There was no effect of feeding at different 
levels on butterfat percentage. J.G.A. 
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401. Feeding Peanut Meal and Hay. W. J. Surety, R. B. Becker, N. R. 
Menruor, AnD H. L. Brown. Fla. Agr. Ext. Serv. Bul. 115. 15 
pages, illus. 


Detailed information on the composition of these Florida-grown prod- 
ucts, together with specific directions for feeding them to beef cattle, dairy 
cattle, swine, and poultry. J.G.A. 


402. Carotene Content of Alfalfa. Retention on Dehydration and Stor- 
age. Raupu E. Sitker, W. G. Scurenk, anp H. H. Kine, Kans. 
Agr. Expt. Sta., Manhattan, Kans. Indus. and Engin. Chem., 
Indus. Ed., 36, No. 9: 831. Sept., 1944. 


The effect of blanching, grinding, storage temperature and chemicals 
upon the stability of carotene in alfalfa was studied. Blanching the fresh 
alfalfa with steam prior to drying, thereby inactivating the enzymes, fur- 
nished complete protection for the carotene during the dehydration process. 
The grinding of fresh alfalfa caused a loss of carotene. The addition of a 
suitable antioxidant or addition of a chemical which was known to suppress 
enzyme activity furnished partial protection for the carotene during the 
dehydration. Diphenylamine and hydroquinone were the most effective 
antioxidants while thiourea and sodium cyanide helped to inactivate en- 
zymes. The carotene content of alfalfa meal decreased as the temperature 
of storage increased. Storage at 3° C. of blanched and dehydrated alfalfa 
protected the carotene for long periods. There was a loss when the meal 
was removed from cold storage and allowed to stand at higher tempera- 
tures. B.H.W. 
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403. Riboflavin Content of Milk and Milk Products. Louise DANIEL AND 
L. C. Norris, School of Nutr., Cornell Univ., Ithaca, N. Y. Food 
Res., 9, No. 4: 312. July—Aug., 1944. 


Modified fluorometric and microbiological methods for determining the 
riboflavin content of 18 different dairy products were found to give results 
without significant differences, but on the whole somewhat lower than val- 
ues reported in the literature where rat-assay methods were employed. 

Average riboflavin values on the fresh basis for the products studied are 
presented in pg./gm. as follows: dried sweet cream buttermilk, 33.65; dried 
whey, 20.72; dried skim mill., spray process, 19.81, roller process, 18.81; 
dried whole milk, spray process, 15.44; roller process, 14.76 ; Cheddar cheese, 
3.00; cream cheese, 1.87; liquid wholemilk, 1.77; liquid skim milk, 1.58; 
liquid buttermilk (cultured), 1.56; light cream, 1.47; liquid whey, 1.24; 
and butter, 0.367. F.J.D. 
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404. General Points in the Handling of Sherbets. B. I. Masvurovsky, 
Res. Editor. Ice Cream Trade Jour., 40, No. 8:48. Aug., 1944. 


Successful merchandising of bulk sherbets presents several problems. 
Consumers should not be forced to accept sherbets in place of, or in order to 
get, ice cream. Sherbets have been most popular when sold in factory- 
filled packages in combination with ice cream and in the form of novelties 
such as chocolate flavored ‘‘pop’’ containing milk sherbet. Strawberry, red 
raspberry, black raspberry, orange or pineapple ‘‘pops’’ have been popu- 
lar. Vanilla, chocolate and other important ice cream flavors should not 
be used as sherbets in order to avoid confusion, or the possible substitution 
by ice cream dealers, or at the soda fountain. At least 20% of pure fruit 
material should be added to fruit ices and sherbets which are frozen with 
agitation. ‘‘Pops’’ and frozen confections are frozen without agitation. 
Overrun should be limited to not more than 40% for ‘‘pops’’ and not more 
than 50% for sherbets. Attention should also be given to sanitation. Care 
and attention in the production of high-quality sherbets now should aid in 
planning for postwar sales. W.H.M. 


405. Mocha Flavor and Its Place in Ice Cream. B. I. Masurovsky, Res. 
Editor. Ice Cream Trade Jour., 40, No. 9: 52. Sept., 1944. 


Mocha is a flavor created by a combination of chocolate and coffee. 
These two flavors may be added to the ice cream mix in extract form, or 
coffee extract may be added to a mild chocolate ice cream mix. If coffee is 
added to a chocolate mix, only about half the usual amount of chocolate 
ingredients should be present. The amount of coffee extract to use will 
vary from } to 1 ounce per gallon of ice cream mix. It should be free from 
chicory or other foreign flavoring material. Other points which should be 
observed in making Mocha-flavored ice cream are: (1) the sugar content 
should be less than that of chocolate ice cream or about the same as for 
vanilla ice cream. (2) The mix should contain no cereals or substitutes for 
milk solids. (3) It is desirable to increase the fat content 1 or 2 per cent 
above that of the standard vanilla mix. 

Mocha and vanilla ice cream make a nice two-layer brick. Other recom- 
mended combinations are orange or strawberry sherbet, red raspberry 
sherbet and peach ice cream. When served at the fountain, Mocha ice 
cream should be topped with nuts “nd marshmallow rather than with 
chocolate sauce. In advertising the ice cream, the emphasis should be put 
on chocolate Mocha rather than coffee Mocha. W.H.M. 
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406. Statistical Aspects of the Acidity Test. H. Barkwortn. Dairy 
Indus., 9, No. 1:20. Jan., 1944. 


The author points out the importance of controlling the amount of 
phenolphthalein used in the acidity test as this factor has been shown to 
have a greater effect on the result than any other single factor. The fact 
that the relationship is linear means that a given change in the amount of 
indicator will always cause the same amount of change of pH of the end- 
point. By increasing the concentration of indicator from log, 1.6990 (50 
mmems. per 100 ml. milk) to log,. 1.9031 (80 mmgms.) lowers the pH of 
the endpoint from 8.39 to 8.34. Similar changes in concentration will give 
corresponding changes in the pH of the endpoint. The correlation coeffi- 
cient is large and therefore indicates a very close relationship between these 
two factors. D.V.J. 


407. Effect of High Cell Content on Resazurin and Methylene Blue 
Tests. C.S. Morris anp M. Epwarps. Dairy Indus., 9, No. 2: 92. 
Feb., 1944. 


It was found that the inclusion of high-cell-content milk into good qual- 
ity bulk milk did not materially affect the results of the ‘‘Ten-Minute”’ 
Resazurin Test. However, in some cases when such milk was subjected to 
the Standard Routine Resazurin Test, a definite effect was noted so that the 
milk might be placed in the B or C categories. In some cases the addition of 
5 per cent of high-cell-count milk to good quality, low-cell-count milk was 
sufficient to cause a noticeable change in the test. 

The Methylene Blue Test was also found to be affected by the presence 
of high cell content milk in otherwise good quality milk. As little as 15 
per cent of high-cell-count milk (from cows with no clinical symptoms of 
mastitis) can be sufficient for a failure on the Methylene Blue Test. 

In some eases high-cell-count milk has the same resazurin reduction 
time as milk of normal cell content. In the majority of these cases, the 
eells present were mainly tissue cells. 

The author points out that this work is only preliminary and in many 
ways incomplete. D.V.J. 


408. Influence of Udder Cells on the Routine Resazurin Test, the Ten- 
Minute Resazurin Test and the Methylene Blue Test. S. B. 
THomas AND D. A. Bowre. Dairy Indus., 9, No. 5: 335. May, 
1944. 


Approximately 5,000 bulk herd samples were examined over a period 
of three years. Seventy per cent of the samples had cellular counts under 
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750,000 per ml., while 20 per cent had counts between 750,000 and 1,500,000. 
Eight per cent of the samples contained over 1,500,000 cells per ml. 

Normal milk from herds with a low incidence of mastitis and counts 
under 750,000 cells per ml. were not degraded to categories B or C in the 
routine resazurin classification. Leucocyte activity alone was found re- 
sponsible for the degradation to category B of 25 per cent of the samples 
with cell counts between 750,000 and 1,500,000. Milk infected with mastitis 
or containing a high proportion of late lactation milk was usually detected 
by the routine resazurin test. Sixty-five per cent of the samples containing 
over 1,500,000 cells per ml. were degraded to category B and 10 per cent. to 
eategory C. Twenty-five per cent of these samples reduced methylene 
blue within 54 hours. D.V.J. 
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ERRATA 


Vol. XXVI, No. 12, page A228 


The first sentence in abstract 532 should read: ‘‘This investigation deals 
with the vacreator, a vacuum pasteurizer for cream for butter making, 
developed in New Zealand.’’ 


Vol. XXVIII, No. 3, page A35 


Line 11 in abstract 70 should read: ‘‘The phage infection usually oceurs 
from the ‘whey fog’ from a whey separator, ... .”’ 


Vol. XXVII, No. 4, page A70, line 15 


Vol. XXVII, No. 8, page 673 


The last line in the first paragraph should read: ‘‘. . . 34.0-49.0 ug. 
protein and 0.57-0.86 jig. lipide phosphorus were adsorbed per . a 


Vol. XXVII, No. 10, pages 851, 853 and 855 
Running headlines should read: ‘‘viTAMINS IN SUMMER MILK.”’ 


Vol. XXVII, No. 10, pages 850 and 854 


Running headlines should read: ‘‘ARTHUR D. HOLMES ET AL.”’ 
Vol. XXVIII, No. 10, page 812 
Table 1, column 3: 0.151 should read 0.0151. 
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The words “reconversion” and “post-war plan- 
ning” have been used so much in recent months 
that there is a tendency to try to avoid the terms. 
But that is just a self-conscious effort to be 
original. The fact is that for the good of the 
nation the biggest job before every individual, 
every group, every business, every industry, is to 
plan so well that the reconversion period will be 
so short that the national income will be main- 
tained without a slump. 

If the job is done well it will result in full 
employment and a steady forward march of the 
traditional American high standards of living. 

There might be differences of opinion on over- 
all plans. But there is agreement that one of the 
most powerful contributions will be made by 
each business and each industry seeing its own 
problems in a clear light—and going to work 
on them. When each soldier takes one step forward, 
the whole army advances! 

The dairy industry is working in that direction. 
The idea of setting its sights on the “Two Bil- 
lion Gallon Ice Cream Year” is the kind of 
thinking the nation needs. The next step is to 
lay the groundwork for that goal. And that is 
where vanilla comes in for special attention! 

As with everything else, ice cream volume will 
increase only if the product offered to the con- 


sumer increases in appeal and satisfaction. One 
of the first considerations in that appeal is 
flavor. Flavor makes sales! 

And so, it is highly important to remember 
which flavor should receive the greatest study, 
research and promotion. 

The 1938 study of ice cream flavor-preference, 
made by the International Association of Ice 
Cream Manufacturers, revealed that vanilla 
accounted for 51.26°% of all the ice cream 
volume—more than the other 147 flavors put 
together. 

Therefore any investment in study or research 
that improves the vanilla ice cream of a manu- 
facturer will have a good effect on more thar 
50% of his gallonage. It is a case of fifty-one per 
cent return on the investment. 


* * 


David Michael & Co., with its half century of 
experience in specializing on vanilla flavoring and 
the perfection of Mixevan, is at your service to 
assist you in developing a finer vanilla ice cream. 


i ica’s Flavorite” 
fixevan —“ America 5 
Pryor powdered vanilla products 


DAVID MICHAEL & co. 


half a century in the flavoring field 


t Front and Master Streets, Philadelphia 22,Pa. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Microscopes 
and 
Agriculture 


Agriculture, one 
of our oldest sci- 
ences, benefits con- 
stantly from scien- 
tific investigation 
and quality control. 

The Spencer Micro- 
scope shown above, 
equipped for photomicrography, is in use 
in the Eastern States Milling Corporation, 
Buffalo Plant. Photomicrographs of wet- 
table sulphur particles used in agricultural 
sprays help co establish and maintain a 
high standard in the finished material. 
Sprays are among the diversified products 
for farm use handled by Eastern States 
Farmers’ Exchange. 

For literature on Spencer Microscopes 
and other scientific instruments, write to 
Department M28. 


Spencer couravy 


BUFFALO, NEW YORK 
SCIENTIFIC INSTRUMENT DIVISION OF 
AMERICAN OPTICAL COMPANY 
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LEAVES NO “ERE 


LES” 
ON DAIRY EQUIPMENT 


Freckles may be an asset to a smiling youngster, 

but on dairy equipment they can be a decided 

handicap. \’e mean those white deposits and 

water spots that so often show up on sanitary 

piping and other bright surfaces after cleaning 
- especially with hard water. 


That’s one reason why more and more dairy plants 
are turning to D-LUXE these days. D-LUXE 
provides a new and different type of water-soften- 
ing action that assures trouble-free cleaning . . . 
a unique free-rinsing action that produces a spot- 


free, ‘‘like new’’ appearance to all surfaces. 


Furthermore, D-LUXE goes after dirt on pasteur- 
izing vats, sanitary pipe lines and fittings, tanks 
and other equipment with a powerful emulsifying 
action that literally shatters grease . . . breaks it 
up into tiny globules which float in the cleaning 
solution (makes an emulsion just like butterfat in 
milk) ! 


Efficiently cleaned with D-LUXE, dairy equipment 
can be made to last longer . . . work better... 
can meet the urgent demands for greater output. 


THE DIVERSEY CORPORATION, 
53 West Jackson Blvd., Chicago 4, Ill. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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DAIRY SANITATION 


CHLORINE 
BACTERICIDE 


Every year, because of poor quality, enough milk 
and milk products to meet the annual nutritional 
needs of [50;000 soldiers are wasted. This state- 
ment, issued by a University of Illinois College of 
Agriculture authority, calls for action. 


For fast action, the answer is B-K Chlorine Bac- 

tericide...in up-to-the-minute dairies and 

eg ‘ creameries. Its available chlorine goes right to work 

 pacrenicive ‘ as a sanitizer. Efficient and rapid, it costs little to 

mm use. Use B-K daily: as a sanitizing rinse, and a 

helpful shortcut to increased butter production 
ats ... through decreased rejections. 


Dept.Ds, HK, division 


SALT 
MAN F TURING c PANY 


1000 WIDENER BUILDING, PHILADELPHIA 7, PA. 
ALTH AUTHORITIES 


“THE GAULIN TWO STAGE HOMOGE- 
NIZER AND HIGH PRESSURE PUMPS 
have met the Dairy Industries needs for a 
durable, heavy duty and economical machine, 
since 1909. Homogenizers and Pumps are 
still available with proper prioriiy ratings, as 
well as repair and replacement purts. Both 
machines are strictly sanitary and are ap- 
proved by all leading health boards. The 
Homogenizers are built in sizes from 75 gal- 
lons to 2000 gallons per hour, and the High 
Pressure Pumps are custom built to suit in- 
dividual needs. The Gaulin is the ideal, all- 
Sree purpose machine for fluid milk, ice cream, 
deseriptive— evaporated milk, condensed milk and spray- 
Writeforit. drying milk or eggs.” 


MANTON-GAULIN 


HOMOGENIZER 
THE MANTON-GAULIN MFG. CO., INC. 


7 CHARLTON STREET EVERETT, MASS., U.S.A. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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Dairy 
Preparations 
Cheese Renret and Color 
Annatto Butter Color 
Certified Butter Color 
Ice Cream Color 
Lactic Ferment Culture 
Bulgarian Culture 
Odorless Dairy Fly Spray 


CHR. HANSEN’S LABORATORY, INC. 


MILWAUKEE, WI >CONSIN 


RENNET and COLOR 


For best results in the cheese 
vat, specify Marschall’s. High 
in strength, pure and uniform. 


MARSCHALL 


DAIRY LABORATORY, INC. 
MADISON 3, WISCONSIN 


WHAT WILL YOU 
NEED POSTWAR? 


We don’t know how 
soon “postwar” will - 
We do know that it will 
bring you new problems. 
Some of these will have 
to be solved for—and 
with—you by your 
equippers and suppliers. 
What will you expect 

of them that you did 
not need prewar? Tell 
them now—or tell their 
international associa- 


tion— 


DAIRY INDUSTRIES 
SUPPLY ASSOCIATION 


Albee Building Washington 5, D. C. 


Your advertisement is being read in every State and in 25 Foreign Countries 


| 
'H N S E NS | 
\) 
4 Testing Solutions | 
Rennet Tests | 
A ‘ | 
| 
= : | 
| 
| 


JOURNAL OF DAIRY SCIENCE 15 


/ 


LOW-COST Way to 
Can Washing Efficiency! 


Increasing numbers of dairies, creameries, 
milk and ice cream plants are getting sani- 
tary, odor-free cans . . . overcoming hard 
water conditions in their can washing ... 
the low-cost way! They are using that 
specialized detergent, 


OAKITE 
COMPOSITION No. 82 


This performance-proved material has a cual 
purpose: its vigorous yet safe cleaning action 
gives you sanitary cans .. . its unique lime- 
solubilizing properties retard lime-scale for- 
mations in lines, jets and spray heads! 

Write for details ... TODAY! 


OAKITE PRODUCTS, INC., 
Dairy Research Division, 
16G THAMES STREET, NEW YORK 6, N. Y. 


Technical Service Representatives Located in All 
Principal Cities of the United States and Canada 


OAKITE CLEANING 


FLAV-0-LAC 
FLAKES 


THE CULTURE 


of definitely better 
flavor & aroma-pro- 
ducing qualities. 


The standard with 
foremost operators, 
agricultural schools & 
colleges. 


FLAV-O-LAC FLAKES 
(shown) produce a 
quart of the finest 
starter on a single 
propagation. Single 
bottles $2.00. 


SPECIAL FLAV-O-LAC FLAKES “40” 


produce 40 quarts of starter on a single pror- 
agation. Single bottles $3.00 


Free Culture Manual of Fermented Milk Prod- 
ucts on request. 


Pioneers in Spectro-chemical, Chemical and 
Fluoro-photometric Determinations of 
A, Bi, Bs, Nicotinic Acid, Pantothenic A 

C & E in Dairy and Food Products. ( Vitamin 
D excluded) inquiries invited. 


THE 


BRANC 


New York Baltimo 
See our catalog in Dairy , a. Cata 


Visual Aids in Teaching 


Students can readily use The Performance Register of The 
American Guernsey Cattle Club for 


Progeny Studies—Ancestor Studies 


Write for pedigree scratch pads, forms furnished free for the use 
of students in writing pedigrees. 


We invite special research studies with both faculty and student 
encouragement and assistance. 


KARL B. MUSSER, Secretary, Treasurer 


THE AMERICAN GUERNSEY CATTLE CLUB 


PETERBOROUGH, N. H. 


Your advertisement is being read in every State and in 25 Foreign Countries 
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USE DAIRY-D To Tie Up With the 
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@ Public acceptance of Vitamin D Milk makes it highly desir- 
able for every dairy to add this important nutritional product to 
the line. It will help sales and profits with a minimum of merchan- 
dising effort. 

Dairy-D Vitamin D Concentrate is quickly and easily incorpo- 
rated in the milk. No special equipment is needed. In the finished 
bottle of milk it is both odorless and tasteless. Dairy-D is reason- 
ably priced. 


To assure the potency of Dairy-D, 
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given a lot number. Dairy-D vite. 
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min D Milk is approved by leading 
/ me Mae Public Health Officers. Dairies using 
{OMOGENIZED Dairy-D are permitted to use the seal 


of acceptance of Council of Foods 
and Nutrition of the American Medi- 
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CP Representative. 
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LACTOBACILLUS ACIDOPHILUS 
Isolation and Cultivation 


Bacto-Trypsin Digest Agar is an excellent culture medium for 
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